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ABSTRACT 

The review of science education research for 1981 
includes individual analyses of approximately 400 dissertatidn 

'abstracts, journal articles, research reports, and papers presented 
\ at conferences. The organization of the review is topical. Topics 

\include: (1) status studies of scierxe education; (2) cognitive 
ktyle; (3) Piagetian studies; (4) student characteristics, attitudes; 
and interests; (5) teaching strategies and learning; (6) teacher use 
ofe instructional materials and learning; (7) instructional 
tefehnology; (8) evaluation instrumentation and methodology; (9) 
curriculum, research; (10) teacher education; and (11) science 




of publication of many meta-analyses on specific subjects in science 
education. Since these studies have the potential of "clouding" the 
summary of findings of a particular year, most of these meta-analyses 
were placed in the summary of each section. (Author/JN) 
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PREFACE 



Research Reviews are being issued to analyze and synthesize research 
related to the teaching and learning of science completed during a one 
year period of. time. Thele reviews are developed in cooperation with 
the National Association for Research in Science Teaching, Appointed 
NARST committees work with staff of the ERIC Clearinghouse for Science, 
Mathematics, and Environmental Education to evaluate, review, analyze, 
and report research r^esuits. It is hoped that these reviews will pro- 
vide research information for development personnel, ideas for future 
^research, and an indication of trends in resear.ch in science educa.tion. 

Readers' comments and suggestions for the series are invited. 

Stanley L. Helgeson 
Patricia E. Blosser 
' . ERIC/SMEAC 
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This publication was prepared with funding from the 
National Institute of Education, U.S. Department of 
Education under contract number 400-78-0004. The 
opinions expressed in this report do not necessarily 
reflect the positions or policies of NIE or U.S. 
Department of Education. 
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FORtWORD 

The review of iscie^nce education research for 1981 includes Individual 
analyses of approximately 400 dissertation abstracts, journal articles, research 
reports, and papers presented at conferences. The -articles have corrie 
primarily from journals such as The Journal of Research in Science Teaching , 
Science Education , > School Science arid Mathematics , The Journal of College 
Science 'Teaching , The Science Teacher , Science and Children , and some 
foreign journals. Other papers came from the 'ERIC Clearinghouse for 
Science, Mathematics and Environmental Education at The Ohio State 
•University-, iColujnbus,. Ohio.^, 

The organization of this year's review is topical. The topics include 
status studies of science education, cognitive style, Piagetian studies, student 
characteristics and learning,, teaching strategies and learning, teacher use of 
instructional ' materials ^ and learning, instructional technology, evaluation, 
curriculum research, teacher education, and science supervision. A rationale 
is provided at the beginning of each section for the particular studies 
clustered into it. A summary is provided at the end of each section. * • 

This year was the beginning' of publication of many meta-analyses on 
specific subjects in science education. The studies have the potential of 
"clouding" the summary of findings for 'a particular year. Most of these 
meta-analyses were plac-ed in the summary of the 'section. The individual, 
creative, studies are still a must in science education research, however. 
Without them there could be no meta-analysis.. 

This review has been a monurjental task^and special thanks have to go 
J to the people at the ERIC Clearinghouse at The Ohio State University for 
providing the materials for^peview and their many helpful suggestions; Dr. 
John Novak, at ERIC^ who supplied me with details instantly when necessary; 
and my secretary Deb Mayfe for her invaluable assistance in typing the 
manuscript. 

Burton ^E. Voss • - 

Professor of Science Education 
University of Michigan 
Ann Arbor, Michigan * 



A SUMMARY OF RESEARCH IN SCIENCE EbuCATION--l981 

■ • Burton E; Voss * 

' • ;University of Michigan ^ 
^ Ann Arbor, Ml 48109 ^ ' 

o 

STATUS OF SCIENCE EDUCATION - RESEARCH^- ANALYSIS - NEEDS 

— This- year,. 1981,.. there were initiated several syntheses studies of 
research in science education. Meta-analyses of science education research 
were proposed by Anderson et a[. (1981) and major research questions were 
identified and organized to provide a conceptual framework for the analyses. 
These meta-analyses have beeh complisted, and further information has to be 
obtained jby the reader through the published reports which shoulcl be 
available soon. - [ 

A significant question for the science education community is one of 
^surveying researchers about priorities for research, fienner (1981) did just 
that and reported^ the following research areas in order of priority as given 
by NARST members: (1) learning' strategies, (2) learning and development 
mot related to Piaget»s model, (3) student attitudes and values concerning 
science, (4) learning and development according^ to Piaget's model, 
(5)- identification of content (concepts and processes), (6) goals of science 
education, (7) .placement and sequence of content, (8) content of teacher 
education programs in science and education, (9) unified or integcated 
curriculum, (10) student inherent "and ^ cultural characteristics,^ 
(11) Implementation of research, •and (12) instructional technology. 
Robinson (1981a) also compiled papers presented at a BSCS conference 
focusing on research needs in" science education. 

Good and Fletcher (198T), after examining a series of research studies 
in science education, recommended that researchers report explained variance. 
They described methods that could be used to obtain estimates and indicated 
that they believed that these techniques would , improve res-earch in science 
education. 



\ ' Yager (1980a), 'Yager (1980b), and Gallagher ar^d Yager (1981) reported 
/ studies that provided in-depth -analyses of overall needs in science education. ^ 
/ The papers t>y Yager clearly lead to the conclusion that there is a crisisf^in 
science education. The paper on curr^t accomplishments and needs in 
science education highlighted findings oh .the aims of science teaching, 
conditions of science teaching, ancj recommendations for the fut^jre (Yager, 
1980a). As Yar as science education research was concerned, the paper called ^ 
for new philosophical bases for research in order to test the validity of new 
conceptualizations - and new directions.. The paper on the crisis^ in , science 
education presented results of an open forum in which 28 science educators 
discussed problems in science education and highlighted needed actions in 
' both policy and research (Yager, 1980b). 

Gallagher and Yager reviewed five research surveys "on science 
educators* perceptions of problems^ facihg" science education and identified the 
following: (t) confusion and uncertainty in goals and objectives, (2) lack of 
vision and leadership in schools and universities, (3) absence of a theoretical 
base in science education, (4) poor quality teacher education programs, 
(5) inappropriate avenues for continuing education .pf teachers,* (6) limited 
dialogue between researchers and practitioners, (7) declining enrollmerits, 
(8) poor quality teac'ning and counseling, (9) insufficient programs in science 
for the wide spectrum of students, and (10) public and parental apathy 
toward science. 

The major synthesis of the, large-scale surveys of science education that 

were done in the 70s was. Project Synthesis , published as What Research Says 

to the Teacher^ Volume III , edited by Harms and Yager (1980). Project 

Synthesis was* designed to study and analyze the followirvg major funded 

studies of science education: ' ^ ' 

Helgeson, S.L., P.E. Blosser, and R.W. Howe. The Status of Pre- 

college Science, Mathematics, and Social Science Education: 1955- 
1975 . Volume l:> Science Education . Center for Science and 
Mathematics Education, The Ohio ,St^te University, Columbus, 1977. 

National Assessment of Educational Progress. Science: 2.nd assessment 
1972-73): Changes in science performance, 1969-73, with Exercise 
volume and Appendix (April 1977); 04-S-21, Science technical report 
Summary Volume (May 1977). Science: 3rd assessment (1976-77): 
08-S-04, Three, national assessments of Science: Changes in 
achievement, 1969-77 (June 1978); ,08-S-08, ' T he third assessment of 
science , 1.976-77 , Released exercise. set (May 1978). Also some 
unpublished data from the 1976-77 Science Assessmer^t, Denver, CO: 
1860 Lmcoln Street. 

O i p ^ 
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stake, R.E., J*A. Easley, et al . Case Studies in Science Education : 
Center for Instructional Research and Curriculum Evaluation, 
University of Illinois, Urbana, 1978. 

Weiss, LR. Report of the 1977 National Survey of Science, MatKematics 
and Social Studies Education . Center fo^ Educational Research and 
/Evaluation, Resecirch Triarlgle Institute, Research Triangle Park, 
' North Carolina, March, 1978,. 

Teams of science educators were selected to analyze the findings of the 
studies in terms of elementary science, biological science, physical sciences, 
inquiry, and science-technology and society. Major discrepancies in science 
teaching were found between what' the evaluators established as the actual 
state and the desired state. Positive directions for science education were 
presented based upon the descriptions of the desired^ state of each area 
studied. Dramatic ^changes in directions for science education in the future 
were proposed*, such as greater e^mphasis on technology, more and better 
teacher education, new curricular materials, translating research findings into 
action programs, better assessment techniques,! and more support for 
exemplary programs in science education. 

Mahmoud (1981^ compared data on changes in the status, of science 
education in 100 schools bticween 1970 and 1980. There were substantial 
decreases in total student enrollment in high schoolsv but only a slight, 
decrease in students enrolled in the science classes.^ A greater variety, of 
courses was offered in 1980; in particular, advanced placement or second year 
classes were more common. Emphasis on laboratory instruction decreased 
betv^een 1971 and 1980. 

•Hodes and Morsch (1980) made a comprehensive study of science 
education in 183 two-year colleges and made recommendations for change. 

Heyneman and Loxley (1981) re-analyzed International Educational 
Achievement in terms of evaluating each country separately instead of 
"averaging in" all countries. By using variables that were significant for the 
particular country, different results were obtained which significantly 
increased the variance explained by school effects. This variance tended 
to*be greater in "poorer" countries. 

White and Novak (1981) Assembled the abstracts of research papers 
presented at the National Association foV Research in Science\ Teaching Annual 
meeting, at Grossingers in the Catskills, NY, into a. monograph available from 
ERIC. The Summary of Research in Science Education for 1979 was done by 

4 
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Butts (198.1). The-surfimary describes trends, nevy^ know! 2dge from research, 
and some- tentative answers, to persistent problems in science ^education. 
Research and trends In science education in Australia were" reported, by' Power 
(1980) and thev Western Australia Science Education Association- 
( Proceedings . . ., 1981), covering a broad spectrum of activities and research 
in science education, * . ' • * ^ 

. 'Olstad a.nd Beal (1980K studied .secondary science and mathematic^^ 
teacher supply and demand in ^Washington State aipd predicted that the state 
faces a .serious' shortage of science and mathematics teachers in the immediate 
future. ' * * 

Summary \ . ' 

The studies indicate that science education is at the crisis stage. Many 
people are involved jn meta-analy:;is attempting to determine those teaching 
practices that lead ta effect ive^ learning and positive' attitude ^development. 
The science education community is examining itself! It is to be' hoped that 
new goals, direction, and support will become available. , I 

COGNITIVE STYLE ' " ' ^ ^ * ^ 

"Cognitive styles have been described "as unconscious habits by which a 
person perceives, solves problems, thinks, or -remembers. The ration^ale for 
studies relating to cognitive style is pentered around the concept of 
determining, individual differences in students and then attempting to optimize 
learning. The kinds of problems that have been studied are those* which 
examine how cognitive style interacts with instructional methods and materials, 
personality factors, intelligence, and attitudes, 

K-12 Studies . , , • 

Wareing (1981) studied the relationship between field-dependence- 
independence ar^d scientific attitudes of 353 " sixth grade students in SCIS. 
The test instruments were the Group Embedded Figures Test (GEFT) and the 
Motz Scale af Attitudes Toward Science and Scientists There was no 
significant relationship between field-dependent and field-independent 
cognitive styles and attitudes toward science and scientists. 

Jolly (1981) designed a study to determine whether biology students who 
were matched, with thefr tracher-s— in— cognitive style achieved significantly 



higher mean scores 'on a cognitive test in biology than did biology students 
who were mismatched with .their teachers -in cognitive style. The GEfJ was 
used to 'measure cognitive style of students and teachers. The^ was a 
significant difference between the "mean achievement scores of • students of 
''field-independent and field-dependent teachers in 'a^y^it^bf . field-dependent 
"teachers.* Field-independent students 'also achreved signific^tly higher mean 
^^hievement scores than di'd field-dependent students, -whether they were 
taught by''a fieid-independent or a field-dependent teacher. Field-dependent 
students, 'however-, taught . by field-indep^Si^dent teachers achieved 
significantly; .higher -mean ^ achievement scores thdn did , field-depend^?^ 
~~ stgdents taugjit -by. field-depfendent teachers. Jolly concluded that a 
^ teacher-stucient cognitive style \match may not bring about the highest 
achievement ia stude'nts. . \ 

Ridgeway (1981) ^ determined variation in chemistry achievement in 
relation to cogi^itive- style, sex, and mathematics anxiety of high school- 
students. The instruments given to 467 chemistry students were Suenn's 
Mathematics Rating. Scale , Hill's Cognitive Style Interest Inventory , and the. 
ACS-NSTA Examination in High School Chemistry Form T977 . Findings 
• included: no significant differences between sexes on chemistry achievement; 
a small but significant ne'gatiVe correlation between mathematics anxiety and 
chemistry achievement; significant differences between the se^es on cognitive 
style, but no significant differences betweep the • sexes in ^mathematics 
"anxiety. When chemistry achievement was regressed on mathematics anxiety, 
.sex, and cognitive style, the ' proportion of variance accounted for was 
10 percent. She concluded that chemistry achievement was conditional on the 
degree to which some cognitive style elements^ were present, and on the degree 
of mathematics arixiety. , 

> ■ " ' -. 

College Level Stgdies 

Isham 0900 explored the relationship between cognitive ■ style and mode 
Vof feedback in iearning theory, the GEFT was given to 248 community 
college students who were then placed in an experimental design in which the 
dependent variable was the ' determination of the color of an object when 
viewed under various conditions of lighting.^ It was found that stuplents 
receiving feedback scored significantly higher on .achievement than did the 
nonfeedbacK group and field-independent students scored significantly higher 



than did field -dependent. A mathematical model was developed which was 
related to academic performance, cognitive st>^t^mode of feedback, level of 
cop/idence, time spent on feedback, and number of practice problems 
completed. This model improved the explained variance by nine percent over 
the original independent variables. 

Lycon (1981) explored the feasibility of predicting academic achievement 
jn prerequisite Anatomy-Physiology classes for prospective nursing students 
and the tnedical surgical nursing classes for students .enrolled in a diploma 
program. All of the students were given the Cognitive Style Map , the Nurse 
Attitudes Inventory , and th3 Interest-Preference Test . ^ The^criterioh variable 
was a test score derived from each area of study. Results were: (1) a 
correlation coefficient of .541 between the Medical-Surgical Nursing Cl.ass and 
thfe Cognitive Style Map ; (2) a negative correlation between the learning test 
score and the Nurse Attitudes Inventory ; (3) a correlation of .951 between 
learning test scores of the Medical-Surgical Nursing Class and attitud.es and 
interests toward, nursing; and (4) no significant difference between teaching 
style' (lecture, or audio tutorial) and attitude and interest. The researcher 
concluded that additional tests should be used to find better predictors. 

The relationship of the black student's ' field-dependence/independence 
and achievement in science was examined by Henderson (1981). High 
achieving black students in science and high achieving^ black students' in 
nonscience courses, t^lus their instructors in biology courses, at a 
predominantly black university were given the GEFT . The results indicatecf 
that most of the participants were field-dependent and that there was no 
relationship between either the field-dependence/field-independence of the 
student or the mismatch between the cognitive styles of the student/instructor 
and science achievement. 

The influence of redundancy, analogies, and field dependency upon 
learning of scientific material from audiotapes was investigated by Wyllie 
Wydra (1981). The population" studied consisted of undergraduate education 
students enrolled in six sections of two media courses. Jest materials used 
were the Hidden Figures Test (HFT) to measure Avhefher students were field 
independent (Fl), intermediate cognitive style (ICS), or field dependent 
(FD); a slide tape to identify sense recall and preferec/ce; and two multiple 
choice tests. -^ta measure concept acquisition. Three testing * periods were 
neces'saFy: one to measure field dependency and aural vs. visual recall and 



preference; a second, to present an audiotape using redundancy and a nine- 
question list; and a third, (one week later) to present an audiotape using 
analogies and a nine-question test. Results of the analyses showed no 
significant differences in: (1) information acquisition by Fl, ICS, and FD 
subjects when redundancy was used in instruction; (2) information-acquisition 
by Fl, ICS, and FD subjects when ^ analogies were used in instruction; 
(3) aural recall of the Fl, ICS, and FD subjects; (4) vi's^ual recall of the Fl, 
ICS, and FD subjects; and (5) preferred sense recall of the Fl, ICS, and FD 
subjects. Conclusions were that the use of redundancy and analogies assisted 
all learners in identifying relevant aspects of the material. 

Griffin (1981) developed a multidimensional model of three cognitive 
styles and 16 personality types and related the model to the analysis of an 
electronic response, audio-tutorial system. Descriptive results indicated that 
the conversational tones, logical sequential organizations, and verbal 
reinforcement of the audio tapes appealed to the students with field- 
dependent, impulsive, leveling cognitive styles; the audiotapes alone appealed 
to. the field-independent, reflective, and sharpening individuals; the self- 
instruction and learning guide questions related more to the field- 
independent, sharpener, reflective person; and the » slides that vyere 
integrated with the audio tape in the electronic system were found to appeal 
to the field-dependent, impulsive, leveler cognitive style. 

An interesting study on the relationship between cognitive style, 
intelligence, and instructional mode and achievement in college science 
students was done by Ritchey and -LaShier (1981). Students in a community 
college biology course were given the GEFT and the Otis IQ test. Laboratory 
content was dissection of the fetal pig. ' Students in experimental 
laboratory sections received organizational schema for the memorization oF 
anatomical information and practice in the identificatiom of structures by 
relative position. Students in control section*; received no schema. Results 
of the study showed no direct relation between field dependence/independence 
and student performance on an anatomy practical when intelligence was 
controlled. The authors cautioned that a test of cognitive style may not 
-substitute for a test of intelligence. 



Teachers 

Daloisio (1981) made an analysis of the relationship between cognitive ^ 
style and the -subject area specialization of secondary teachej-s in Connecticut. 
He gave the Hill Cognitive Styl'e Interest Inventory to a random sample of 300 
secondary school teachers. Results indicated that there were significant 
differences between English, science, mathematics, social stuxdies, and art 
teachers, with mathematics and science being most distinctively different from 
the others. The author suggests that there are important implications for 
instructional methodology because of these differences. 

Summary * ' , 

The research demonstrates that a field-independent student has a slight 
edge over the field-dependent student in learning. More research needs to 
be done, however, on matching cognitive styles for teaching/learning 
situations. 

PIAGETIAN STUDIES 

A great number of studies were reported thart added to the already rich 
assortment of science education research related to Piagetian cognitive 

, development theory. While it is difficult to isolate developmental level from 
most learning studies, this reviewer attempted to do 'so because of the many 
studies that dealt with some type of student attribute and its relation to 
learning. Special categories receiving attention in this section are develop- 
ment and spatial ability; de<J/elopmental level and science achievement; 
developmental level and student characteristics (other than content 
achievement); and developmental level, intervention techniques, and change in 

- student performance. 

Development and Spatial Ability 

This was reviewed as a special category since several reports clustered 
around this concept. Elementary school children studying SCIS received- 
special manipulative experiences and benefitted in the development of their 
projective spatial abilities (Cohen, 1981). Doody (1981) gave the GEFT and 
several, Piagetian tasks to high school biology 'students and concluded that the 
poorer performance of females in spatial ability and science was due to a 
deficit in cognitive operational ability, rather than in perceptual or imagery 



abilities. Brendzel (1981) concluded from the results of spatial tests and 
proportional reasoning tests given to high school ninth and eleventh graders 
1:hat there was a'' strong relationship between visual spatial ability and propor- 
tional thinking, Wilborn (1981) also found that eighth grade ISCS students 
classified as formal operational were field-Jndependent in cognitive style, 
At the college level, Seeber (1981) found that students who received 
special spatial skill training made significant gains in^ college physics scores. 
Bradley (1981 ) .reported significant differences favoring students having 
slides and raised diagrams over ^those students receiving transparencies or 
DNA models in spatial visualization ability and level of cognitive development. ^ 

Developmental Level and Science Achievement 

Pfagetian studies continue to show results that have been consistent over 
the years. A study by Kargbo (1981) indicated that children could not 
understand the predator-prey relationship until they were, on the average, 
12 years old. Davidson (1981) showed iclentifiable concept development^ about 
the human body which changed as children grew older, and which was 
consistent with Piagetian stage development. Shayer and Wylam (1981) 
learned that nine- and twelve-year-old students' understanding of concepts of 
heat and temperature were also directly related to their levels (^development. 
' Rowell and Dawson (1981) found that conflict instruction was effective in 
assisting eighth graders to conserve volume of noncompressible matter and to 
apply that knowledge to gas volume. * 

Conlessa (1980) found that certain personality factors (Meyers-Briggs 
categories) were related to cognitive development. Contessa (1980), 5. A. 5. 
Smith (1981), W. B. Miller (1981), and Viravaidhaya (1981) provided data to 
show significant relationships between student developmental level and 
achievement in secondary school science. Further support for these findings 
was provided by Glass (1981a) who reported that formal cognitive skills were 
essential for the successful understanding of the heterotroph hypothesis in 
the Blue Version of BSCS. 

At the college level, Wiseman (1981), Thornton and Fuller (1981), and 
ZaVour and Gholam (1981) reported significant relationships between level of 
cognitive development and student success in science courses or problem 
solving. 



Developmental Level and Stcfdent Characteristics 

Studies^ that involved characteristics such as sex., IQ, creativity, etc., 
in relation to developmental level, made up a large cluster. 

Elementary School Level 

Links between creativity and conservation tasks in elementary school 
children were found by Novik (1981). * 

Secondary School Level 

Davis (1981) found, no significant differences betv/een developmental level 
and anxiety toward science in students in grades 9, 11, and 12. Padiila et 
al. (1981) obtained data from secondary science students showing that formal 
thinking and process skills were highly interrelated. McKenzie and Padiila 
(1981) reported that response patterns to correlational reasoning problems 
were more predictable and stable across developmental level than educational 
level. Tobin et al. (198l)"found a linear relationship between the students' ^ 
formal reasoning ability and scores on the Test of Logical Reasoning , but 
Newton et a[. (1981) found no relationship between proportional reasoning and 
developmental level. Further investigations into reasoning of ninth and tenth 
grade students were, made by Farmer et al. (1981) who studied their 
reasoning abilities by using the Inhelder tasks classification. They suggested 
tentative hypotheses as to why^ there are intellectual stages. Linn et 
(.1981) found that content and problem effects contributed to variance on 
formal reasoning problems. 

The notion of the impact that intellectual development has on students? 
abilities was reinforced by Marek (1981), who found strong relationships 
between Piagetian stagg and IQ, content achievement, and inquiry skills in 
ninth and tenth graders; by Lazarowitz (1981), who found significant 
correlations between classification ability and intelligence; and by Lehman et 
ai- (1981), who fobnd significant correlations between cognitive development 
and creativity. A study by Darion (1981) related to a concept he called 
"learned helplessness," defined as the withdrawal from a task after an initial 
failure to do the task. His research with high school 'students indicated a 
significant correlation between intellectual * development and "learned 
helplessness." 



10 



Milakofsky and' Bender (1981) developed a cognitive performance test 
called "An Inventory of Piaget's Developmental tasks" and found significant 
correlations between it and the Scholastic Aptitude Test . 

Cross-age studies were reported by DeLuca (1981) and Juraschek and 
Grady (1981). The results of DeLuca's study indicated that, across ages 9 to 
18, deviation from Piagetian stages was influenced by gender and type of 
task. The Juraschek and Grady research investigated how format va.riations 
^in Inhelder's and Piaget's equilibrium in the Balance Task might have had an 
effect on how undergraduate students and ninth graders were classified. 
About 30 percent of the college students and 25 percent of the ninth graders 
could do the task without manipulating equipment. A few were able to arrive 
at a right answer by trial and error, but about one-half to two-thirds could 
not do the task and thus no comparisons were made about the two theories. 

Violino. and DiGiacomo (1981) compared Italian, U. S., and British 
students on their Piagetian levels. Maloney (1981) gathered data on the 
Piagetian level of physics students in a large liberal arts un^ersity and 
found that most were at the formal level of development. Tschopp and 
Kurdek (1981) Compared paper and peqcil types of Piagetian ^tests against 
task testing with high school students and found low correlations between the 
two . 

Deveiopmental Level - Intervention - Student Performance Change 

Studies were grouped into this category if the researcher had tested the 
Piagetian developmental level of the subjects, had provided some type of 
intervention, and then tested for results. > 

•Elementary School Level " ^ 

Clark (1980) used an intervention strategy with kindergarten and first 
grade children which consisted of giving children problems requiring concrete 
operational thought. Children who failed in operations seriation improved 
significantly after the intervention, but failsd to do so on transitivity prob- 
lems. Smith et al. (1981) used manipulative, or graphic, or abstract inter- 
ventions with second grade children and found no significant differences 
between their length conservation, and ability to acquire specific length 
measurement skills. Gann and Fowler (1981) provided an intervention 
consisting of classroom teaching about the cause of floating and teaching the 



definition of "living.'"' They found ^significant differences between groups that 
received the intervention and the control groups. They concluded that 
animism and dynamism could be taught to fourth grade children who were- 
-classified as concrete operational, Howe and Shayer (1981) provided 
manipulative activities for 10 and 11 year old children on tasks involving 
volume and density and found gains ia achievement. Black (1981) provided a 
special type of learning approach, based upon Gaane's theory, to sixth and 
seventh grade students who were not yet at the formal operational level. The 
Intervention produced significant gains to formal levels for the short term, 
but the gains were lost when students were reexamined after a retention 
interval. 

Peterson (1981) provided information on how children learn science and 
^ mathematics* concepts at different levels by using clinical methods apd group 
task approaches. 

•Secondary School Level 

Gabel and Sherwood (1981b) used four instructional interventions for 
teaching problem-solving to chemistry students of various proportional 
reasoning abilities, verbal and visual preference, and mathematics anxiety. 
Results indicated that mathematics anxiety was negatively correlated with 
science achievement, and problem-solving in chemistry was dependent on 
students' proportional reasoQing ability. Roper (1981) designed a special 
advance organizer intervention to improve .developmental level, but it 
produced nO significant differences when tested with high school physics 
students. 

College Level 

Several kinds of instructional interventions were imposed on students at 
the college level to determine changes in developmental level, achievement,, 
etc. Alvarez (1981) found no significant difTerences in the cognitive levels of 
* college biology students as a result of a cognitive process instructional 
Intervention' An rntervention which was centered around mandatory and 
voluntary diagnostic-prescriptive instruction was utilized by Benefield (1981), 
.Results indicated that level of cognitive development was consistently related 
to achievement and retention and that the more often an individual 
volunteered for diagnosis, the higher the achievement, 
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A university introductory logic course served as an intervention for 
students in a research study conducted by Enyeart* (1981). Findings 
indicated that sentence logic and analogical reasoning were related to formal 
-thought and that cognitive development could be induced. An intervention 
using a projection of shadows problem, with relevant or irrelevant 
information, demonstrated that students receiving only relevant information 
improved Significantly in proportional thinking (Nummedal and Collea, 1981). 
Robbins (1981) reported on different kinds of instructional- techniq ues that 
coulcT facilitate cognitive change in college astronomy students. 

Summary 

Studies reported for 1981 show strong relationships between 
^developmental level (Piaget) and science achievement, but a review of studies 
relating-^^e (or grade) and developmental level to science learning with, 
-children ages 6^J2 showed that measures of student * ability were better 
predictors of cognitive achievement than were developmental measures, and 
that age and grade, level we^^ weakLVL_related .to developmental level and 
cognitive achievement (Boulanger and Kremer T981 ) -...__This report still does 
not negate the fact that Piagetian developmental is a good predrctor, ^however. 

The research oh spatial ^relationships is exciting, particularly witTT 
respect to differences between males and females in science. Also of note was 
that gains in cognitive development were being made through special inter- 
vention techniques. 

STUDENT CHARACTERISTICS AND LEARNING 

Studies that were reviewed for this section fall into a category in which 
some student characteristic, such as background knowledge in a subject, age, 
sex, GPA, personality type, cultural background^ attitude, or interest vyas 
studied in relation to "learning.'* A few studies were jncrucled that involved 
student characteristic(s),. a teaching intervention, and in which learning was 
measured, but the major emphasis was on the student characteristic(s) . Some 
of the studies also reported student characteristics that predicted success in 
learning and some simply reported attitudes and interests of, ^ students.^ 



Prior Knowledge - Instructional Intervention - Learning 

Hewson and Hewson (1981) and Hewson (1981) developed a concept 
teaching technique that emphasized the importance and use of students* 
existing knowledge in influencing their subsequent' achievement/ An 
experimental gnoup of 46 South African students was taught a series of 
concepts involving mass, volume, and density using the special instructional 
strategy ,and materials. Significant knowledrie gains were made by the 
experimenta-l-^gpoup-fver— a-GontPol group- of student-s- taught— by-*-a-t-raditional 
strategy-. 

West and Kellett (1981) applied Ausubel's subsumption theory ' to the 
domain of intellectual skills learning. They found that advance organizers 
enhanced high school students* skills in solving solubility product problems, 
but the effect was removed if prior teaching in relevant background material 
was jncLude.d • „. . - * — 

Champagne et al^.* (1981) examined the structural representations of 
students* knowledge before and after science instruction. The purposes of 
the study were to (1) examine the congruence between the science content 
structure of instructional materials and s:^ents* structural representations of 
that content, and (2) to compare students* representations before science 
instruction with their representations after instruction. The study was 
carried out with a .class of eighth . grade science students. The concept 
structuring task yielded information about the way students related pairs of 
concepts and ordered concepts into larger structures. The students* 
representations were obtained by a procedure designed by the authors called 
Concept Structure Analysis Technique (ConSAT). Students were pretested, 
t)^en spent four weeks studying geology under the special instructional 
ijiterN^qtion / then were posttested. Results showed that changes were 
^detected ^between pre- and post- test scores on representations of geology 
concepts., Ch^ges were found in 20 of 30 students on a rock structuring 
task, and in 17^30 students on a mineral structuring task. The authors 
do not state that th^ findings were significant, but the results indicate how 
the concept of disciplirfe. structure can be used by the classroom teacher. 

In what appears to be^ subproblem' of the previous study. Champagne 
and Klopfer (1981) also examined the relationship of student structuring 
process sWIls and the solution of V^bal problems involving science concepts. 
The types of verbal problems were ah^ogies and set membership problems. 



These two were selected because set membership .problems require greater 
processing .skills in structuring tasks. Students were pretested using the 
Concept Structuring 'Analysis Technique (CohSAT), the analogies, set 
membership problems, ' and a science knowledge test. A four-week 
instructional module was then taught by the* special intervention technique 
that emphasized structuring processes and verbal problems. Results after 
posttesting mdicated that students 'who rated ^hfgh on structuring, process 
skills were ^' not significantly different on analogies problem-solving 
performance from thos^^ students who rated low on the same skills and that 
students who rated high, on structuring process skills were significantly 
different on set membership problem-solving performance than those students 
'who rated low on the same skills. Residual effects were not maintained, 
however, as the students rated high in structuring process skills did rtot 
retain the skill after one year any better than did students rated low. Both . 
of these studies should be thoughtfully analyzed by all readers since 
structuring learning, concept formation, and processing skills related to 
problem-solving are important areas of study in science education, 

A valuable study for science education was done by IVlcVey (1981). She 
designed a study to explore the role that prior knowledge .plays irf the com- 
prehension of scientific text, the influence of reading and retelling on 
students' understanding of a concept, and the differences in the oral 
language of students who understand a concept as opposed 'to those who have 
only a partial understanding. A subproblem was related to the question of 
what students learn about a concept from listening^ to an explanation of it. 
The research design randomly assigned the all male 13- to 15-year-olds with 
no reading problems into . groups in which (1) students read and retold 
materia! concerning the discovery of Archimede*s principle and applied their 
understanding to another problem, or (2) students formed a listening group, 
or (3) students composed a control group. The investigation revealed a 
positive relationship between students' prior knowledge of the concept of 
density and their comprehension of a written explanation of it. Formal 
operational thinkers performed significantly better than did concrete 
operational thinkers in their free retail of major concepts contained inithe 
reading selection, although not in their recall of generalizations or specific 
details. There were no significant differences between groups in their 
application of concepts to a new but analogous problem. Reading and 




retelling did improve students' understanding of the concept of density, but 
' listening .alone provided, np- improvemdnt. The author recommended that a 

variety of instructional techhiques that take into consideration prior 
khovyledge of a concept would txe most beneficial to learning • 

Student Characteristics and Learning - Predictive Studies 

Two studies were reported concerning background characteristics and 
achievement- in college biology,. These studies were done , by Yeany et al. 
(1981b) who found that grade poirjt average (GPA-) followed by the SAT, were 
the^two best predictors of achievement; and Helseth et al. (1981), who found 
that the 'SAT, foHowed by level of cognitive deveiopment were the best 
predictors, " . ' * ^ 

- ^Soucheck (1981) found that: (1) students, regardless of being 
freshmen/ sophomores, or "juniors, ' entered biolpgy at the same competency 
levels; t (2) the number of chemistry courses students had had made no 
significant difference on pretest scores; and (3) students who had enjoyed 
high school biology received higher scores on the biology pretest. A study 
by Pridmore and Halyard (1980) at a community college shbwed that GPA and 
SAT scores were the best predictors of achievement in chemistry, physics, 
and biology. 

Hudson and Rottman (1981) and Van Harlingen (19^ studied 
predictors of success in college physics. Hudson and Rottman found that 
mathematics ability was of primary importance for achieving success 'in college 
physics. Van . Harlingen gave 500 physics students a battery of pretests, 
including rtiathematics, SAT/ spatial rotation, deductive reasoning, inductive 
reasoning, and spatial visualization . The dependent variable was the' course 
grade in physics. Factor analysis indicated 'that logical/verbal/ spatial, and 
mathematical ability explained 31 percent of the achievement variance. He 
also found that -physics achievement favored males to the extent of 1/6 of a 
letter grade. He coYicluded that sophistication in mathematics is a virtual 
necessity for success in physics. 

All^aegi <1981) reported that th6 best combination of Welfth grade trans- 
cript data for the prediction of college freshman GPA for male science majors 
in colleges o^ education in Ssudi Arabia was twelfth grade total score. It 
explained 24 percent, of the ^variance. Combining twelfth grade total score 
with the mathematics average, Arabic average, and age increased the amount 
^ ' of explained variation to 3T percent. 

^ ' \ 1fi X 



Paydarfar (1981) studied data collected from students in undergraduate 
colleges and universities that made up the National Longitudinal Study . ^ He 
found that mental ability and the number of mathematics courses taken in high 
school were the most important factors related to attainment in science in 
college. , * . 

Riblett (1981 ) studied 366 graduates of a high school in Kansas to 
i determine science program components in ^elation to their success in science. 
The results indicated that the five most significant predictors for success in 
science were having taken physics and chemistry, independent study in 
science, involvement in high school activities, and high school rank in class. 

Thompson (1981) reported on a study in which he investigated several 
background factors of students who were winners in the ninth Westinghouse 
Science Talent Search. Forty students were selected and information about 
them, was determined from .a questionnaire. Interesting data were: (1) about 
^ half of them had at least one parent whose occupatjon was science or 
mathematics related, (2) their teachers had nine or more years of experience, 
(3) they came from high schools with enrollments of 1000 or more, (4) nearly 
all of them came from public schools, and (5) most of them used resource 
persons other than their teachers to assist them with their research. 

Student Characteristics - Instructional Intervention " Learning 

Adams (1981) and Yeany et a[. (1981a) conducted similar studies that 
^ investigated the effects of student entry characteristics, instructional 

methods, - and learning on the voluntary participation in' dia^gnostic- 
prescriptive testing in cbllege biology. Measures used were a' locus of control 
test, SAT scores, teacher-made summative evaluations and, in the Yeany 
study, a test of logical thinking. Results indicated that: (1) the number of 
• diagnostic/prescriptive tests voluntarily taken significantly influenced 
achievement and was the single best predictor of ^achievement, (2) there was 
no difference in the number of diagnostic/predictive tests' voluntarily taken 
by students of v^arying levels of achievement motivation, and (3) the number 
of diagnostic/prescriptive tests that students of low academic aptitude 
volunteered to take was significantly greater than the number takeo hy 
students of middle or high aptitude. 

A community college study that investigated student characteristics and 
succes^s in an independent, open laboratory program was accomplished by 



Halyard et al.. (1981). They studied the effects of age, sex, laboratory 
preparedness, lecture achievement, GPA, and time spent in laboratory on 
success in the laboratory- The best predictors of success, in order of 
importance, were (1) * achievement in the lecture portion of the course, 
(2) time spent in laboratory, (3) age, (4) sex, (5) majoring in science, and 
(6) college GPA. 

Haukoos (1981) also studied community college biology students. -He 
examined the effects of two different classroom climates (discovery and non- 
discovery)- on learning science processes and content. Measurement instru- 
ments included a Science Laboratory Interaction Categories to ensure 
discovery teaching, the Science Process Inventory , a^ Biology Achievement 
Test/ and the Edwards Personal Preference Schedule . Results demonstrated 
that (1) students in the discovery treatment scored significantly higher on 
the Science Process Inventory ; (2) there was no difference between the two 
groups in biology achievement; (3) personality characteristics with significant 
interactions with science process w^re, achievement, order autonomy, 
affiliation, intraception , succorance, abasement, and 'heterosexuality ; and (4) 
personality characteristics of heterosexuality and autonomy differed between 
th^ discovery and nondiscovery groups. The author made a definite point 
that science process skill instruction must be continuous or students soon lose 
the skills, and inferred that discovery teaching is a vital part of instruction. 

Research input f6r the science program for middle schools is needed. 
Three studies , related to the general topic of student characteristics,^ instruc- 
tional intervention, and scienue achievement. Daume C*1981) compared the' 
relationship of science content achievement and science process achievement to 
the variables of reading achievement, mathematics achievement, attitude 
toward science, and *sex in two junior high school programs: ISCS and 
traditional. Subjects were selected who had studied in the ISCS program or 
in the traditional program for three years. The SRA Achievement Series was 
used to obtain achievement in science content, mathematics, and reading. 
Science process achievement was determined ^ from scores on the 
Comprehensive Test of Basic Skills: Science, Expanded Edition, Level 3 , 
Form S . The Attitude Toward Science Semantic Differential was u^ed to 
measure attitudes. Results^ Indicated that students in ISCS and jn traditional 
science did not differ significantly on science content' achievement, science 
process achievement, an(^ attitude toward science when the variables of 



reading achievement; mathematics achievement, * and- sex were held constant. 
When the varjables ^of reading and mathematics achievement were conti^lled; 
significant differences were found in favor of males in the traditibnal science 
proqram on science content a/hieVement, attitude towar(Ji' science, and science 
process achievement, but not TOi:^ males in the ISCS program. 
\ Bernreuter (1981) investigated the effect of values clarification on the 
self concept and science achievement of inner city black seventh graders. He 
als^o utilized the .variables of* reading level, mathematics score, ^^grade point 
average;, family size, science grades,, age, sex, socio-ecanomic ^level, and 
number of values clarification lessons missed. The ex>per imental group, was 
given 18 values clarcfication lessons over an 18-week interval. Both groups 
were pre- and post- tested with the . Tennessee Self Concept Scale -and the 
Bernreuter Science Achievement Test . The total sa.nple .was also tested 60 
days later with the Self Concept Scale . Findings indicated th^at both groups 
gained in self concept and that the experimental group, was not significantly, 
different from' the control group. The self concept dropped significantly 60 
days after post-testing. Females had significantly higher self concept ratings 
than rnales had after the values clarification exercises. The conclusions were: 
(1) values clarification lessons did hot increase self, concept of black inner 
city students', (2) total grades and science grade made the most consistent 
contribution to self concept in regression models,, and (3) there was no loss 
of achievement by using the values clarification lessons. 

Personality Traits and Learning 

This portion of the section on student characteristics and learning 
examines the relationship of students' attitudes, interests, personality traits, 
etc., to some aspect of learning, instruction, or affective development. 

Sherris (l98]tC studied" the relationship between degree of concept 
relatedness of an instructional sequence and a person's locus-of-control 
orientation. Locus-of-contro! orientation of 541 high school students was 
measured by the adult Nowicki-Strickland Scale . Experimental groups 
received treatment stressing conceptual relationships through conceptual ques 
and concept mapping, while control groups did not. Analysis of covariance 
revealed that the treatment effect was not significant. The treatment by 
locuS-of-control interaction effect for retention test scores was statistically 
significant for females, but not for males. Subjects with an extreme locus- 
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of-control orientation, exposed to the experimental treatment, performed 
significantly different on achievement when compared to controls. 
' Sellers (1931) studied £14 high school biology , students to determine the 
relationship between students* self concepts in science, their science 
actaievement, and mental , ability- Self concept was measured by the SeJ[f 
Concept . i n , Sci ence Sea I e . The analysis showed that students who, had the 
hi^ghest achievement in biology and had high mental ability had the highest 
seJf confidence in science. 

A study by Hummell (1981) showed that there were*"" several -significant 
correlations between desired affective goals in science education and student 
personality types. He studied ninth grade female students in urban parochial 
high schools. Test instruments used were the Meyers-Briggs Type Indicator 
and the Test of Science Related Attitudes . 

Campbell (1981) used second grade children to determine the relationship 
between self concept, intellectual development, and achievement. He found 
significant relationships between self concept and achievement measures and 
also between ^self concept and Mntellectua'l development. 

: ' Novak and Voss (1981) determined the cognitive preference orientation 
(measured by the Cognitive Preference Examination II) and Jung»an 
personality types (measured'by the Iviyers-iBriggs Type .Indicator, MBTI) of 
283 eighth .grade students. Rela"t(pnship/ between these two variables were 
predicted.^ It was hypothesized that introverted, intuitive thinking, and 
percelvirjg MBTh personally types would exhibit an application, questioning, 
or application/questioning .cognitive , preference orientation; that is, an 
enquiry orientation toward learning.. It ^was further hypoth^esized that 
extraverted, sensing,, feeling, and judging MBTI personality types would 
exhibit a memory, memory/application, or memory/questioning cognitive 
preference orientation; that is, a traditional orientation Upward learning. The 
study also attempted to . determine if students differed on these measures 
according to ,sex or intelligence. The predicted relationships were not 
supported by the analyses in the study. Differences between the sexes were 
not noted. Differences in intelligence betW3en sensing and intuitive students 
(in favor of intuitives), between judging and .perceiving students (in favor of 
perccivers), and, between students classified according to cognitive 
preferences were found. 
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Charlton (1981) conducted a rather complex study in order to examine 
the effects on biology achievement of the interaction between specific learning 
activities designed to correspond to the four quadrants of the Meyers Briggs 
Type Indicator with students whose quadrant groups were identified by the 
MBTI. Special quadrant-based activities were designed for a high school 
biology unit. Test results indicated no significant, differences in achievement 
gains in biology by any of the special quadrant groups. 

Student Characteristics - Attitudes and Interests 

Ormerod (1981) reported a study done in England with 2200 high school 
pupils in 33 schopis .which was concerned with students* attitudes about the 
sod^l implication? of science 'and their science choices. He found that 
students had mildly favorable attitudes toward the social implications if they 
elected physics and chemistry, but that this was not the case for biology. In 
addition, sex differences were noted on some subsections of the attitude scale 
and there was some indication that student liking of the teacher influenced 
course selection. Ormerod also suggested that most students' attitudes 
toward the social implications are formed before age 14, implying that more 
teaching related to social implications should be accomplished early in schools. 

Another study of science interests was reported by Bottomley and 
Ormerod (1981). They investigated . science interests of 592 students^ by 
administering questionnaires to the students at the ages of 12, 13, and 14. 
Relevant data showed that, in general, 12- and 13-year-olds liked science, 
but that this liking was lost at age 14. *Boys preferred chemistry and 
physics and girls preferred biology. Practical work, teacher interests, and 
course difficulty also showed as having strong influence on science interests. 
Of special note, girls preferred botany oven animal study. Any first-hand 
dealing with animals seemed definitely detrimental to some girls* future 
interest in biology. 

A study reported by Sharan and Yaakobi (1981) of .students' perceptions 
of the classroom learning environment in tenth grade biology classes in Israel 
showed that stuaehts in Kibbutz samples scored significantly higher-tKan'did 
students in urban areas. A comparative study of self concept and 
perceptions of behavior between U. S. and Israeli science students was 
reported by Yaakobr" and Peterson (1981). A general finding was that the U. 
S. students had s!-gnificantly higher self concept scores than the Israeli 
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students had. Further subproblem analyses were given which detailed the 
reported significant differences. 

Science interests were also probed by Wright and Hounshell (1981). 
They gave a .science interest questionnaire to 147 high school students who 
attended the '^1979 North Carolina Junior Science and Humanities Symposium. 
Seventy-four percent of the students reported that their interest in science 
came through school. Elementary and junior high school teachers were 
singled out as very important because results indicated that 128 of the 147 
students reported thein first interest in science came before the end of ninth 
grade, with boys showing earlier interests in science (grade sphool level) 
than did. girls. A comparative study of scientific curiosity of Israeli and 
American students was reported by Hofstein et a[. (1981). The samples 
selected were not exactly the same, but a reasonable judgment of the scores 
led the authors to believe that the levels of curiosity were similar. Additional - 
subproblems were reported in relation to students either in the U. S. or in 
Israel . 

Power (1981) reported on changes in attitudes toward science in the 
transition between Australian elementary and secondary schools. The 
students were tested in grade seven and then a year later (after 
approximately one year in the secondary schools). There were no significant 
differences in attitude change as a result of the transition to a higher grade. 

Schaap, (1981) determined the construct of "scientific attitude," as 
measured by the Moore and Sutman Scientific Attitude Inventory , in relation 
to external variables thought to. be related to science attitude. Six factors 
were isolated from the SAI_ as being constructs of the, scientific attitude. 
Regression analysis indicated that (1) sophomore aptitude accounted for 8 
percent of . the explained variance; (2) parental ^attitude, 5.5^ - percent; 
(3) senior aptitude-achievement, 2.5 percent; and (4) attitude toward 
mathematics as a subject, 2.8 percent. He concluded that th^ instrument was 
reliable and that the construct of scientific attitude had some degree of ■ 
cognitive nature. ♦ 

Student Characteristics - Sex Differences 

Baker (1981) determined factors which would discriminate between males 
and females in the . humanities and biological and physical sciences. Special 
factors which he studied were spatial ability and attitude. He found that 
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these factors were the discriminating variables between 86 science and 
humanitWs undergraduates. Baker concluded that the factors which 
influenced a choice of career in science, regardless of sex, were spatial 
ability^ncl--positive attitude toward science. For women, attitude toward 
science was a^more important variable than was spatial ability. Once women, 
selected science as a m^jor^it -vyas^ not possible to distinguish them from men 
in scienc^ on the basis of spatial ability. 

Camp. (1981) reported on a problem-solving research investigation using 
ninth graders. The students were grouped by sex and spatial ability. She 
found significant differences between the boys and girls in spatial ability and 
inability to solve science problems that had spatial relations tasks in them. 
These studies were rather interesting when compared to an article by Mary 
Budd^owe (1981 ) in which she reported that the correlation between 
mathematical ability and sefection of science as a major ih college was 0.05. 
Rowe hypothesized that the reason women do not enter science is that they do 
not do as well as men on spatial visualization and mechanical aptitude. Her 
ideas da not' mesh with the findings of Baker. It is important that future 
studies examine attitude toward science versus mechanical reabcning, spatial 
relationshipsj abstract thinking, and mathematics ability in relation to choice 
of a careerl in science. Another related variable, however, is sex-role 
stereotyping. Vockell and Lobonc (1981) studied sex role stereotyping by 
hiah school females in science and found 'that both boys and girls viewed the 
biological sciences as less masculine than the physical sciences, and girls in 
coed high jschools^ rated physical sciences as more masculine than did girls in 
noncoed schools. Th'is finding might lead one to believe that differences in 
sex enrollments in classes may continue to contribute to sex role stereotyping 
of the biologidal and physical, science?. 

Rudy (1981) reported on" an investigation of urban children's responses 
to the sclen|:e/technology roie models 'on the television program "3'-2--1 
Contact" in rjelatioo to their gender, sex-role stereotype, and interest m.* 
science. Onel hundred fifty sixth-grade students participated in th^ study. 
Findings were: (1)1 boys saw themselves and other males as more imaspGJliRe 
than did girls on sex-role stereotype and interest in science; (2) boys had 
greater interest in mfechanical aspects of science; (3) following the viewing of 
the series, methanica interest decreased in boys and increased in girls; and 
(4) when responses to role models were considered, boys preferred ^nd 
remembered mo|-e abcut males w^ile girls had higher opinions of females. 
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-A- study whic h encompassed a variety of psychological and skill factor s; 
and especially gender differences, related to science attitude^ and achievement 
of fifth and tenth grade students was reported by Stoner (2982). Findings 
for fifth graders included: (1) no significant relationship between science 
achievement and attitude, (2) no sex differences on the te,sts^ and (3) fifth 
graders had a significantly more positive attitude toward science than did 
tenth graders. In the tenth grade, attitude toward and achievement in 
science, were correlated for both sexes. Significant differences in favor of 
boys were: (1) stereotyping of science usefulness and attitude, (2) attitude 
toward and achievement in language, and (3) perceptions of father's attitude 
toward science. The difference in favor of girls was perception of relevance 
to science toward a career. 

Silberstein .and Tamir (1981) measured Israeli students' attitudes toward 
the use of living animals in learning biology. Responses from 577 students in 
grades 5, 7, and 9 showed better attitudes toward use of animals for research 
over use of animals in school experiments. Boys had significantly more 
p-ositive attitudes (and these increased with age) than girls had toward use of 
animals. 

A simple, but effective, study about elementary school children's 
interests was reported by Jaus' (1981). — He asked 224 elementary- school 
teachers and 5124 ele ;entary. school children the question "What do you want 
from school?" No teachers or students in K-2 mentioned science. In grades 
3-6, 27 percent of the students mentioned science and only two of 128 
teachers. The interesting point is that the girls mentioned sciei:vce as often 
as did the boys in grades 3-6. Thirty percent of the intermediate students 
also mentioned career information about science. Jaus speculated that many 
• teachers feel that students do* not want to learn .science and some of the data 
indicated that. What^a challenge for science education' ! , ^ 

Student 'C haracteristics - International Studies 

Duckrow (1981) reported on the cultural differences between Chamarro 
students (students native-born on Guam) and their nonChamarro teachers. 
He' gave recommendations for the improvement* of science teaching and 
curriculum development based on his findings. 

A study that was done in Australia reported on relationships between 
socio-economic status and proficiency at inquiry skills. Fraser (1981) found a 
correlation of .35. before adjustment for ability and .27 after adjustment. 
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, Belandria (1981) reported on a cross-national study of the multi-level 
~ effects of. social background on achievement: rette-rns— were— examined— in 

Hungary, New Zealand, and Australia. < Important differences were noted in 

verbal ability, ^ 

* Ho (1981) did a yery limited study in Hong Kong using Chinese 
students. There was concern about whether students would learn physics as 
well if they were taught in their second language: English. There were ho 
significant differences in achievement in physics between experimental and 
control groups. 

Students with Special Characteristics - Mainstreaming and Handicapped 

Moore (1981) surveyed and compared practices of classroom teachers on 
the use of instructional materials with mainstreamed, moderately handicapped 
students in the elementary schools of Montgomery County, Maryland. She 
recommended tha^t teachers use more 'media-centered materials and instruction, 
that teachers be given more time for consulting with special education 
teachers, and for finding and preparing instructional material. 

Student Characteristics - Minorities and Success in Science 

Two studies are reported which focus on problems related to Hispanic 
bilinguals arid their success in science and engineering. Robinson et ai. 
(1981) found in a study of bilingual Hispanics and a control group of 
nonminority students vast differences in their academic achievement, 
motivational factors, and social and economic status. A more specific study 
' done on bilingual Hispanics at the same university was reported by Gerace 
and Mestre (1981). They found several mathematics misconceptions unique to 
Hispanics that could have originated in linguistic factors. Possible solutions 
' tc the problem were discussed. 

Atwater (1981) studied- the cognitive and affective variables which 
influence successful and nonsuccessfui black undergraduates in science and 
engineering at a large university. She found significant differences in 
SAT-M scores and in predicted university grade point averages. No 
significant differences were found for exposure to black role models, 
proportion of blacks in the high schools, size of graduating class, or high 
school achievement. Attitudes were found to be significantly related vo 
achievement. Also, attitudes toward professors, blackness of students, and 
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science teaching and achievement were significantly different between the two 

-grotrpsT ] ^ 

A very thorough study reporting relationships of classroom off- and 
on-task behaviors of black and white students in ISCS classes was reported 
■by Stanback (1981a). Classroom behavior observations were made by trained 
-observers as students worked in the laboratory. The results showed no 
significant differences in the classroom beftaviors of the male students but the 
grades of the black students were lower than those of the white students. 

Summary • • ■ 

The question asked at the end of this section is "What does it take to be 
successful in science?"' .Answers found were: a positive self concept, a good 
science background, a positive attitude toward science, very good mathematics 
skills, a good high school CPA, good SAT-M scores, spatial ability, one or. 
.more parents involved in a science or mathematics occupation, an intuitive 
nature, and formal reasoning ability. ' 

Boulanger (1981a), Jn .his study of ^the relationship between measured 
ability and measured science learning, using 34 studies from grades 6-12 
reported over, 16 years, found that ability and cognitive learning 'correlated at 
.48, He made the judgment that ability and past learning were the best 
predictors of future learning., accounting for about 23 p.ercent of the variance 
in science learning. . 

TEACHING STRATEGIES AND LEARNING 

The rationale for the selection of studies that make up this section is 
that the major independent variable is a kind of teaching strategy that is 
performed with students. A variety of student outcomes was studied: 
achievement, attitudes, and" creativity, to name some. 

Mastery Learning 

Five , studies investigated mastery learning; four .with high school 
students, one at the college level. Kushner (1981) inyolvedr 450 tenth grade 
students in 19 classes of high school biology in which the mastery group was 
" given the option of taking as fnany as .three parallel quizzes for each 
experiment in order to try to reach an 80 percent criterion level of 
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achievement. Students in the contrpl group were permitted one quiz. There 
was no signtficant difference between the groups on a summative laboratory 
practical examination. Kushner concluded that mastery learning in a high 
school laboratory was no better or wor^ than the traditional laboratory 
approach. CTne might question, however, how carefully lecture content was 
separated from laboratory information. ^ 

The effects of, a modified mastery learoing strategy on achievement, atti- 
tudes, and task' behavior of high school chemistry students were reported by 
Dillashaw anfJ Okey (1981). One hundr>ed and fifty-six high school students* 
were divided into three treatment groups: . (1) contrast (no diagnostic/ 
remediation procedures), (2) student-managed remediation (students selected 
their own remediation following diagnosis), and' (3) 'teacher-managed 
remediation (teachers assigned remediation based on diagnostic test results).. 
Results showed that" the modified mastery learning strategy significantly 
influenced on-task behavior and achievement,, indicating that high school 
chemistry teachers , may successfully employ such a strategy to increase the 
on-task behavior and achievement of their students. Lack of significant 
differences between the two experimental groups and the contrast g.^oup on 
locus of control and attitude suggested that assigned remediation may not be 
necessary to bring about .^achiev^ement gains; simply having remediation 
avaflable for students to use on their own may be sufficient. 

Dunkleberger and Knight (1981) studied mastery- learning techniques 
with ninth grade students in physical science classes. They established 
laboratory "instruction for mastery techniques that included behavioral 
objectives, self-paced laboratory experiments, self-checking quizzes, 
criterion-referenced test items, and' retesting opportunities to achieve at least 
to a 70 percent level. The control groups experienced a traditional 
laboratory approach. Students in the mastery program exhibited greater 
achievement on- a comparative instrument than did those in the control group. 
The authors did not" describe their results as significant because the 
reliability of the instrument was marginal and. validation of items limited. 

Lueckemeyer and Chiappeta (1981) reported on an investigation into the 
effects of a modified mastery strategy on achievement in a high school human 
physiology unit. They designed a modified limited prescriptive remedial 
period of time for their experimental groups tp attain at least an 80 percent 
mastery level if possible. Control students received regular instruction. 
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After controlling for ability, there was a small, but significant, difference 
between the two groups on achievement in pRysTology: Th-e-nauthors-fou nd 
that the treatment accounted for only 3 percent of the variance in 
achievement -and recommended that the type of approach they investigated was 
not- pr'actiqa! in terms of time and effort for high school biology. 

College level students were exposed to a PSI mastery-based curriculum 
in general studies in the University of Cabimas, Venezuela, a Mastery groups, 
made use of criterion-references objectives, self-paced modules, criterion 
referenced tests, and self -evaluation pages- for each module, control 
documents., and additional resource materials. The control groups received 
traditional instruction. Montiel (1981). found no significant difference in time 
spent in learning for the two groups but did find significant differences in 
achievement between the groups in favor of mastery learning. 



Ausubel - Meaningful Learning 

Five studies were reported that investigated the- use of advance 
organizers, conceptual cues, or links to prior knowledge and their influence 
on student learning. Giles (1981) investigated the effects of advance ^ 
organizers and clustering as mediators of learning by high school students in 
lessons presented at a planetarium. Thirty'-six class sections totalling 832 
students participated in the investigation. Nine class sections' were randomly 
assigned to each treatment; therefore, there were three .class sections from 
each of the three academic track levels assigned to each treatment. The 
control group received no special treatment. The treatment groups included 
those that received clustering, or advance organizers, or a combination of 
these mediators of learning. Results showed that the treatment group 
receiving both clustering and advance organizers in the instruction performed 
sigoi^icantly higher on the astronomy posttest than did any other treatment 
group. However, the clustering treatment and the advance organizer 
treatment each produced significantly higher performance than was found for 
the control group. It was also noted that lower-ability students in the 
treatment group were assisted in learning in that thoy performed as well as 
high-ability students in the control group. 

Sherris (1981) investigated the meaningful learning theory of Ausubel in 
examining .an instructional sequence designed to enhance meaningful learning. 
The essential difference in instruction between control groups and 
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experimental •groups was the use of conceptual cues and concept mapping 

exercises— in~-the--eX'perimenta^gr:oup--^tudy_guida^ — IbjEi. ,sULdx^jnvolved_541 

biology students in six Indiana high, schools. Results of the study indicated: 
(1) no significant differences in meaningful learning between control and 
experimental groups, and (2) meaningful learning was best predicted by level 
of student prior knowledge, general school ability, and the degree to which 
students completed concept-related instructional materials. 

Tests of AusubeMs and Gagne^s learning theories were undertaken by 
Fouda (1981) with tenth grade females in Egyptian schools. ' Instructional 
designs following AusubeMs theory and Gagne^s theory were developed. ^ It 
was found that students instructed following either of the two theoretical 
approaches performed, significantly higher in concept learning than did 
students taught by a conventional instructional model. 

McAdaragh (1981) e>;amined Ausubel's theory from a different point of 
view. She studied the effects of an advance organizer and the effect of 
background experience in science on the attainment of science concepts. The 
study involved 90 students in ninth grade earth science classes, f^esults of 
the study showed that there were no. significant differences in relation to 
(1) background experience and science achievement and (2) the use of an . 
advance organizer and science achievement. 

Two instructional pi*ograms with different emphases on linking to existing 
knowledge and experience were desigried by Gurlstone (1981). He used these- 
^ " ' strategies to present a unit on elementary dynamics to 67 students in high 
school physics. Propositions elicWd by a modified word-association technique 
were used to assess linking in cognitive structure between dynamics and 
existing knowledge. Path analysis indicated that this effect of instruction on 
performance was substantially mediated^ ^by the extent to which cognitive 
structure was linked to existing cognitive ^ructure. In, a somewhat similar 
study at the college level, Moreira and SantoSv^(l981 ) found that organization 
of the topic of thermodynamics following Ausub^s learning theory assisted 
students in conceptualizing the content of thermodynamics better than did a 
traditional organization format. They studied 58 students who made up an 
experimental and control group. Students were tested on a word association 
test analyzed through hierarchical clustering analysis. Thet authors concluded 
that the .Ausubelian structure influenced the students* cognitive structure in 
such a way that their . conceptual hierarchies were more coherent with the 
basic laws and conceptual structure of the subjects \ 
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Research analyses by Mayer (1981a), (1981b), related to techniques for 
Jncreasjng. meaningfulness of technical or scientific information. These tech- 
niques were: ll) organization of prose, (2) use of concrete analogy and ^ 
advance organizers, (3) use of inset ted questions, (4) elaboration techniques 
such as note taking, and (5) discovery learning. He also made recommenda- 
tions for improving science text design and text processing. 

Teacher Verbal Behaviors - Inquiry and Questioning 

Botti artci Fowler (1981) , evaluated whether congruency or incongruency 
between a /teacher's intended discovery-inquiry' laboratory instructional 
strategy ana, his/her actual behaviors used to implement that strategy had an 
effects on nigher level learning by students. Four classes of high school 
biology students (N=7:2) were established. Results were that subjects did not 
differ stat/stically in mean score performance in the two verbal treatments, 
and that /Xhe congruent treatment ^subjects earned significantly higher mean 
scores in cognitive ability related to science process. • 

Sbecial inquiry training was given to a group of fourth, fifth, and sixth 
grade^ teachers to determine if their students would change significantly after 
-th|/ type of training of teachers in inquiry. Maria (1981') reported that 
..experimentaj fifth and sixth grade students taught by the inquiry trained 
teachers scored significantly better than did control group student^ on the 
verbal portion of the Torrance Tests of Creative Thinking .x (This wds a very 
well ' controlled study, as noted by observations made to valida^ie inquiry 
teaching). Rodriquez (1981) reported on the effectiveness of an inquiry 
approach to science and language teaching with Mexican-American bilingual 
children in third grade* He found that students in a special inquiry 
treatment group scored significantly greater gains in classification skills and 
oral communications skills than did control group students. Wright (1981) 
also reported that ninth grade students vvho received intensive instruction in 
cue attendance or hypothesis generation demonstrated significant differences, 
compared to control students, in their capacity to explore science problems. 

Reports by Russell (1981) and Ackerman (1981) provided some 
interesting insights into questioning techniques. Russell sought to develop 
and demonstrate.^ a pjausib e conceptual linkage between a science teacher*s 
use of questions to deyelofS^ student understanding and, the associated 
provision for students to understand scientific authority* Ackerman studied 
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the use of several forms of adjunct questions to establish encoding by visual 
imagery, and then tested whether such coding' enhanced performance, ^ 
compared to questions designed to encourage verbal encoding alone. Four 
hundred sixth graders participated in the study. Findings showed no 
significant differences on main effects,- but students who scored high on 
visual imagery scored significantly better on the criterion test than did those 
students'; receiving verbal encoding only. 

Smith, and Bramblett^(198l ) and Land (1981) conducted studies thaft dealt 
with -high school biology students in which the teacher was explicitly vague 
with terms. Significant differences in bjolpgy achievement and student per- 
'ception of lesson effectiveness were found *in the experimental" and control 
groups, favoring. -control groups. Land designed high-clarity and !ow-clarity 
lessons on college level genetics. Students in the high-clarity group were 
able" to perceive the teachers as such,_ but did not achieve significantly 
higher than students in the low-claritj^ group. 

Diagnostic Prescriptive Treatment 

Long et a[. (1981) measured the effects of three variations in the use of 
diagnostic-prescriptive (DP) teaching on the cognitive and affective biology 
achievement of high school students. Students were placed in treatment 
groups of* DP with -no- assistance,' or teacher-managed DP, orj student-managed 
DpT All three treatments showed significant ' differences at the 0.10 level 
compared' to the control group. Attitudes toward biology and instruction were 
highest when students managed their own DP assistance. 

Teacher directedness, academic" ability, time allowed for study, and their 
relationship to achievement of high school students in ISIS vyere variables 
studied by Burkman et al. (1981). On the two instructional variables, the 
degree of teacher direction (student- versus teacher- directed) and time 
allowed, there were modest differences in favor of student-directed for the 
low allowed time qpndition, but the differente was reversed in favor of 
medium- and high-time conditions. The main effect of academic ability on 
achievement was positive and strong. The authors concluded that both 
teacher-directed and student-directed methods can be effective and that ISIS 
teachers using a self-directed teaching method should set time limits for the 
logical units of work. 



Peterson and Mayes (1981) used the Peterson-Yaakobi Q-sort to examine 
junior and senior high school* students' perceptions of ideal teacher behavior. 
Significant differences -in perceptions were found between high- and 
low-ability students, particularly with those behaviors that related to "getting 
subject matter across," in favor of the high-ability groups. 

Yandila (1981) used a controlied experiment With high school biology 
students to determine if they could learn particular ''content related to- 
genetics. There was an ' apparent' teacher conflict about the grade placement 
of the content in hjs country. The data indicated that experimental classes 
did learn the content above $he 60 percent level in all. cases except for the 
i use of laws related to incomplete dominance. 

/ A te'&ching strategy that utilized a case study approach to ^crease 
/ junior high school students' overt" environmental behavior was reported by 
/ Ramsey et a[. (1981 )i They, found that the case study environmental acti^on 
I experimental group shqwed significantly more overt- environmental behavior 
I than did students who received environmental awareness or science 
I instruction. , 
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Teaching in Out-of-School Situations 



I Diamond * (1981) observed parents and cinildren interacting at science 

I exhibits at »a science center. She found that children teach in order to 
acquire information about the objects they manipulate; and that parents teach 
as a* way of communicating with their children. W. W. Martin et al^ (1981) 
found that an outdoor field trip was a poor setting for task learning When 
compared with learning[ in environments familiar to children. 

Evaluation Strategies 

A study to determine the effectiveness of several formative evaluation 
models was reported by Kirschbaum (1981). She found no conclusive results 
when she attempted four different versions of evaluating chemistry and 
weather lessons. 

College Biology Methods * 

Downie and Maden (1981) surveyed the attitudes toward teaching of 
biologists at the University in England where they were teaching and found 
that the biologists were interested in innovation *in teaching, but that little 
was being done to implement Anything new. 
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Indiv idua lized I nstruction ' . ; 

Hay (1981) reported on a study designed to .i^nvestigate'^'the effect of 
cooperative goal structuring on sixth grade students* ability to initiate task 
'and maintenance group behaviors. She found no differences in the behaviors 
whether students Worked independently/ in an unstructured group, or in a 
cooperative group with structural goals* On content tests, however, the 
cooperative group performed significantly better than did the independent and 
the unstructured groups. After three weeks no significant differences in 
retention vyas found among the groups.' Burkman et a[. (1981)^ reported on^a^ 
study they designed for high school students using the ISIS program. They 
studied the s-jmultaneous effects, including interactions, of two controlled 
instructional management variables and two student aptitudes on student 
achievement. Management variables were time allocated for learning ♦ and 
student groupings: student-directed/group-directed, and teacher-direg^ted. 
Student aptitudes were reading ability and study^ ability . Aptitude-treatment 
and aptitude-aptitude interactions were found. 

Dolphin (1981) reported on the need for research in individualized 
Instruction at the college level, particularly using multivariate methods of 
analysis. Two studies, Davis (1981) and Tuckman ,and Waheed (1981), .found 
superior results with individualized instruction. Perry and Howe (1981), 
however, on the basis of the variables they studied, could not find a 
significant relationship between th^ variables and the final course grade. 
Regression analysis gave no significant predictors. 

Problem-Solving Strategies 

Pilot et a[. (1981) presented a paper ^ at AERA in which they described 
Galperin*s instructional theory of problem-solving. Also provided ^«re details 
on the theory, .the systems of heuristics, teaching plans, and evaluation of 
experimental courses using the approach. Manteuffel and Laetsch (1981^ 
compared the achievement of undergraduate biology students in individual 
Investigations with ^d without written guidelines for problem formulation. 
The. quality of studentsV problems improved significantly with the use of 
Written'guidelines. 

Russell and Chiappetta (1981) and Volk and Hungerford (1981) reported 
useful applications for teaching problem-solving. Russell arSd Chlapetta found 
that eighth grade students who received problem-solving procedures achieved 





significantly higher scores on earth science pntent tests than did students in 
control classes. Volk and Hungerford trained junior high school students in 
investigative environmental skiljs and found that they outperformed students 
in- general science courses on measures of skills in problem identification. 
* ^ By means ^of a more traditional problem-solving procedure, dimensional 
analysis, Kirkland (1981) found that high school physics students who used 
this method outperformed control students in a physics achievement test. 
Students who were high in mathematics ability and received dimensional 
analysis training perfprmed the best of all students. 

f 

Laboratory Instruction 

Three s^tudies were reported that examined laboratory science instruction 
in secondary schools. Folkomer (1381) compared experimental groups of 
junior high school students in earth science in lecture, or lecture-laboratory, 
or field trip situations and found that students in the field trip teaching 
group performed ^significantly higher on observation types of iquestions on 
achievement tests than did students following the other two methods, but on 
interpretation types 6f questions there was no significant difference. Leonard 
al. (1381) compared the effectiveness of an Extended Discretion laboratory 
approach (exercising independent judgment) to a BSCS Green Version labora- 
tory program in high school biology. The Extended Discretion approach was 
significantly better in producing biology laboratory concept learning, in groups 
of students of •three of the five teachers involved in the ^tudy. 

Al-Faleh (1981) compared high school chemistry^/ students taught by 
lecture-demonstration with students taught by small-^roup experimentation. 
He found that, with Saudi Arabian students, the smafl-group experimentation 
Approach produced significantly greater chemisti;V learning and better 
attitudes toward science. * , ^ 

At'the college level, four studies were reportecl. For students in college 
physical science, Schellenberg (1981) found nd significant differences^ in 
science achievement, the processes of science/ or science attitudes when 
students were' taught by an experimental methogl called the contemporary 
topics approaclf or by a standard topics approach. Gowin's epistemo logical V 
proved to be a' useful' device for showing aa'd improving the structures of 
knowledge of' physics laboratory experiments. , Concept mapping vyas shown to 
be a helpful technique for ahaly.ing the conc^eptual structures of the experi- 
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ments. As -a result "of doing the laboratory experiments, students' conceptual 
cognitive structures changed significantly in terms of understanding concepts 
and rela-tionships among concepts in all cases except two. In a somewhat 
related"- study, Levandowski (1981) used Gowin's epistemological V to help 
college physics students understand the structure of knowledge of laboratory 
experiments. In this experiment the use of the V did not improve student 
understanding significantly b.utUt_did_Jmprove_^c^^ between the 

teacher and the students. 

Hegarty (1981) described a model which course designers could (and 
did) use to establish a laboratory program in microbiology at the university 
level. 

Summary , ' 

The research in 1981 showed no strong support for mastery learning) 
although the approach has had wide appeal. Meaningful learning approaches 
had strong support as well as did studies on inquiry approaches and 
.questioning techniques. Special problem-Solving techniques were also 
beneficial to student learning. 

Included in the 1981 data were several reviews of research findings in 
areas related to teaching strategies and student learning; thus, it was felt 
they should be a part of this summary,. ' Boulanger (1981b) reviewed 52 
studies, .including grades 6-12, frorri" 1963-J6 on instruction and science 
learning. He found significant positive 'cognitive outcomes due to the use of 
preinstructional strategies, training in scientific thinking, increased structure 
in the verbal content of materials, and increased realism or concreteness in 
adjunct materials. Capie and Tobin (1981) reviewed the research on the 
relationship between teacher performance and student engagement in learning 
t^sks and found that student engagement pates were clearly related to 
achievement. Aiell^- (1981 ) reviewed individualized instruction (115 studies) 
and gave it a "somewhat more effective" rating than traditional instruction. 
Norton (1981) reviewed 17 studies on teacher effectiveness and student 
learning and reported -that teachers who . received special training in 
individualized science instruction were more effective in their science 
teaching. Matthews et al. (1981) reviewed the research on Student 
Structured Learning in Science (SSLS) and Teacher Structured Learning in 
Science (TSLS) and reported posit.ive-ngains in student performance such as 
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problem-solving, creativity, atten'civeness to teaching, and independence in 
learning. Blosser (1981) made a comprehensive analysis of tine use of 
laboratory in science instruction. Several research studies were reported 
that showed no significant gains in 3chievement between laboratory and 
nonlaboratory groups, but, in general, gains in science attitudes, motivation, 

and skills were found. . • 

Koran and Lehman (1981) summarized r-esearch related to the role of 
attention In concept formation In "scrence . They-d1sca-s-s^--d--calT)^, TTranfputation 
of symbols, and directions for focusing attention^_on- particular aspects of 
concepts. Shymansky and Penick (1981)_anSlVzed studies of teacher behavior 
In- acitvity-centered classroom.s,--('gfa'des K-9) and found that activity-centered 
classrooms encouraged student creativity in problem- solving , student 
Indej3.endence, and assisted low ability students to overcome, handjcaps. 
"Stalllngs (1980) repoKed, from her review of research on teaching in the 
1970s, that, 'in general, most instructional research was. directed toward 
Identffying effective instructional strategies for low achievers. This did not 
seem to be the case when specifically applied to science education research. 
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TEACHER USE OF INSTRUCTIONAL tVlATERIALS AND LEARNING 

A series of research studies that formed a cluster were those ^in which 
instructional materials were used as one of the variables. The mater^ials may 
or may not have been linked to a particular teaching strategy, but either or 
both are Included in this portion. 



Elementary School Level 

Fitzgerald (1981) analyzed the effects of a humane education program on 
children's attitudes toward animal life. Eight fifth grade and eight sixth 
grade classes were divjded equally into experimental and control groups. The 
independent variables in the study were three treatments:* (1) reading 
materials with no instruction, (2) reading material with instruction, and 
(3) reading material with instruction repeated over time. Students were pre- 
and post-tested on an examination over humane attitudes. Results indicated 
that the intensive treatment group (reading material with instruction repeated 
over time) was" significantly differ^ent frotp all other" treatments- and from-^he 
control group. 
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Abdullah and Lovyell (1981) reported on a procedure to .develop and 
varidate two 'hierarl:FicaTly "relate'd" measures^oT'cOTTcep'rgeneran -T-hey 
used a series of tests which consisted of three degrees of stimulus 
complexity. T^ie concepts used were insects ^nd animals. Pictures of each 
concept w^re organizedl from sets having the most critical attributes of the 
concept to'the most general. They hypothesized that if children ranging in 
age from 6 to 11 years'!^ could master the general exemplars, they could also 

^ucce-ggfolly'^entrfy— exemfilar-s— using--4he— mor-e^ci^^^ attributes. It was 

found that the measures Abdullah and Lowell developed constituted valid 
scales for concept generalizability of rnsects and animals. 

Secondary School Level »•.... ■ ■ 

.-•The recall of past experiences by. eighth grade students on their identi- 
fication with abstract physical science concepts was investigated by Rowe 
(1981). These effects were manipulated in two ways: (1) type of reading 
narrative and (2) specific recall directions contained within the reading narra- 
tives. Results showed a positive relationship betwpen the type of narrative 
read (contemporary historical) and the recall of scienqe concepts as measured 
by the , achievement test. However, simply asking students to relate their 
past personal experiences io the narrative read did not facilitate recall of the 
science concepts. \ 

Special instructional materials were a part of aXstudy by Porter (1981) in 
a program designed to facilitate student achievement of the mole ccnrept in 
chemistry. She developed a synthesized instructional, program in which the 
main effect group received twice the concrete examples, negative examples, 
verbal and pictoral linkages in the written material, and\diagrams and charts 
for students to complete, plus a very strong summary. \Results showed no 
significant differences in achievement compared with control groups. The 
format did assist retention of an abstract chemistry concept, thus the re- 
searcher felt that the' program redesign was useful. 

DeMelo (1981) investigated the effectiveness of (1) visual instruction 
composed of simple line drawings and printed words as compared to printed 
words only instruction, (2) visual tests, and (3) the interaction between mode 
of instruction (visual and nonvisual) and mode' of testing (visual and 
nonvisual). The subjects were 96 biology students and the unit of 
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instruction was the anatomy and physiology of the human heart. Results 
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indicated that the visual version of the- instruction enhanced the performance 
of the students" significantly on the drawing" test ana"oh- s-onre-^abscales of the 
achievement test. Holliday and Benson (1981) used a chart/table medium to 
f^s students' attention on science concepts. The study involved 299 high 
school biology students. The model* was used to investigate the learning 
effects of different questioning strategies under four experimental conditions. 
Results showed thit there were significant differences in achievement between 
— exper-imentaUand control. gro.up_s_ in favor of the experimental. Holliday (1981) 
also reported on results of a study testing a selective attention model which 
predicted that textbook study questions adjunct to a flow diagram would focus 
students' attention more upon' questioned information and less upon 
nonquestioned information. A picture-word diagram describing biogeochemical 
cycles was used with 176 higl^ school students. . The population question and 
nonquestion treatment groups significantly out-performed the .sampling 
question group, which in turn out-performed the placebo control group. 

Special previsit instructional materials were developed and used in a 
study by Gennaro (1981b) to test their effect on student learning for a 
museum field trip experience. Ten earth science classes were assigned to 
experimental and control groups. It was found that students receiving 
previsit instruction?' materials significantly improved their test scores over 
the control group. 

Winn (1981) studied whether (1) ninth gradp students (N=221) receiving 
pictorial treatment, with critical attributes highlighted, performed better on 
an identification test than did those students receiving a diagram fdrm of 
Instruction; or (2) high verbal learners receiving a largely diagrammatic 
treatment performed better on a .classification test than did high verbal 
students using a pictorial treatment. Results showed no significant 
differences on the main effects. 

Dirks (1981) studied the effects of different learning levels of behavioral 
objectives and the time of^ their possession on relevant and incidental 
learning. Two hundred and four tenth grade students enrolled in high school 
physical science participated in the study. Three learning levels of 
beha</ioral objectives (knowledge, comprehensibn, and application) were 
^ distributed to learners before, during, and after instruction to determine 
their,; effects on learning. Results showed no sighificant differences in 
learning^ among the various treatment groups. 
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Coflege Level 

— ^ Pqjjp studies^ere reporteS'lRaf .UtTlizeU various ' ktndi^T>f Instractional " 

materials with or without specific instructional strategies. Crosby (1981) 
'found significant differences in treatment groups in achievement and in atti- 
tude of college nonscience , majors by relating pertinent biological science 
content articles and biological science, knowledge to ,the students* majors. 
Petrich and Montague (1981) reported on an investigation irfto the effect of 

organization and accuracy of detail in instructional aids on the achievement of 
* ♦ * . .. 

' . college students (N=54) in college chemistry. They found no differences m 

learning whether students used scripts, outlines, or no learning aids. They 

concluded that aids may impede .learning by decreasing students* involvement 

. in auditory and semantic encoding during lectures. 

A study concerned With learning Environmental Science from text 
materials aided by a diagnostic and prescriptive instructional strategy' was 
reported by Farragher and Szabo (1981). They investigated two instructional 
strategies: (1) the placement of key questions in text materials and (2) the 
use of prescriptive feedback to direct students who missed test questions to 
appropriate remedial Work. Learning that resulted from these two techniques 
was examined relative to achievement, time-on-task, and efficiency. One 
hundred "fifty undergraduates were ^randomly assigned to treatment groups 
which' varied by^ complexity of feedback p^rovided. Significant differences in 
instructional time and learning efficiency were observed which were not 
.linearly related to feedback complexity. Between-group and achievement 
differences were marginally significant, 

Cartwright (1981) compared the energy environment simulator versu/ a 
lecture method on developing energy awareness and attitudes of college 
students. Neither treatment-cognitive level of students, nor the interaction 
was significant with attitude as the dependent variable. However, student 
cognitive level and treatment were significant in favor of the simulator with 
awareness as the dependent variable. Simulation seemed to assist the lower 
cognitive level students more than .the higher level students. 

Sendelbach 01981) made classroom observati<fns in an effort to better 
understand activity-based teaching using existent science program materials. 
The observations that were made were categorized into different "frames" that 
would characterize teaching, such as a "materials frame," "procedural frame," 
"time frame," "results frame," and "learning frame.". Hands-on science activi- 
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ties seemed to occur' frequently because of the importance of frames related to 
~ ^^;ite>W~ind~~^rocedures~ "It seeiTTed—tTTat— tKe -teachfers'- perspectives- 
restricted instruction to one involving tnostly student manipulation of 
equipment in elementary school science lessons. 

Reading Improvement 

The use of special reading materials to improve achievement was 
described by four studies. Esler and Anderson (1981) found no significant 
results in a program of SAPA activities for third and fifth grade students on 
their reading ability. They concluded that the activities were a valuable 
supplement to other activities used to teach communication skills. Two 
studies were reported by Britti (1981) that dealt with the effects of context 
on readihg comprehension ahd information '.gain of fifth graders using 
expository materials. She found that fifth graders learned more information 
about pulleys when information was presented directly without the contextual 

[^^support of an example. Another interesting study on reading was done by 
Dagostino (1981). She did an exploratory study of how ninth grade boys 
read short stories and science selections. Data collected on comprehension 
indicated that the boys remembered information from the short stories better 
than from the science selections. There were also data showing more interest 

• from reading the short story than f^pm reading science. There was little 
evidence that the boys were reading at the inferential level. In a study in 
which a guided reading approach was used in high school biology, S. A. 
Smith (1981) found significant results in achievement in biology for the 
guided approach over a traditional lecture-discussion approach. 

^ Summary 

— — The studies reported in this section clearly support the use of especially 

developed- instructional materials for enriching science instruction and 
enhancing learning. * * ^ ^ ■ 

INSTRUCTIONAL TECHNOLOGY 

Several studies dealt with instructional technology. The reviewer feels 
this Is a rapidly expanding field and deserves a separate section. The 
studies have been grouped into the areas of audio-tutorial instruction, 
television, computer-assisted, and general media materials. 
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Audio-Tutorial 

Two studres described spect-alrzed instructional programs utilizing AT.-- 

Singer (1981) described an-A,t program developed for a course in medical 
mycology and Waskoskie (1981) described an AT self instruction laboratory 
program for blind college level students*. 

Schafer (1981) planned an adaptation of instruction called Individualized 
Goal Setting (IGS-AT) and compared it to classic AT instruction. Results 
showed that there was no significant difference between the two methods in 
college students' feelings toward locus of control. Langley and Bowman 
(1981) also tested a portable AT program against a lecture method in 
presentation of ecological concepts with college biology students. Results 
showed' no significant differences between the two groups on^ content 
.achievement; but the AT group shovyed significantly better scores on atti- 
tudes, awareness, and appreciation of the campus environment, 

A study using high school biology students was reported by Lazarowitz 
and Huppert (1981). Their findings indicated that students taught by special 
AT instructional units performed significantly better on biology achievement 
tests than did control groups studying the BSCS Yellow Version . 

Television 

A study designed to test the usefulness of "hands-on experiences" 
for learning by fifth grade students was reported by Harvey (1981). He 
found that Combinations of "hands-on" experiences plus viewing a TV shoW on 
.energy waves through matter, or tV only, or "hands-on" only, produced no 
significant differences in learning specific energy concepts. Students who 
viewed TV made a significant percentage of higher level Vygotsky statements 
than did those receiving "hands-on" only. Obviously this is a very 
thought-provoking study for science educators. 

Sheldon an,d Halverson . (1981a, 1981b), reported on a study in which 
they determined the effects of an in-service TV program on elementary school 
teachers' understanding of SCIS concepts and their attitudes toward science 
teaching. Their findings indicated that understanding of SCIS concepts 
improved significantly and attitude improvement was greatest for those with 
little science background and little prior participation in in-service programs. 



Computers _ ^ 

~ ^^~fiKn overview of how computers may be used in chemical research was 
presented by Delaney and Warrfen (1981). They developed a course at Tufts 
University, which addressed this topic. Joncas X1981) also described the 
development of a project in which the computer could assist in planning of 
organic syntheses. No evaluation of the program was reported. 

A study of computer-assisted instruction involving academically talented 
high school students was reported by Tauro (1981). He found that students 
receiving computer-assisted instruction scored higher on chemistry achieve- 
ment tests and had better attitudes toward the course and instruction than 
did control groups. The chemistry course was a first-year college program 
^ designed for these students. Calvin et al.l (1981) studied college student 

, attitudes toward conpputer and chemistry. They found significant differences 
in attitudes toward computers and chemistry in groups receiving CAl over 
those who did not receive the CAl. 

At the junior high school. Carter (1981) found significant differences in 
achievement in metric instruction .in groups studying it via CAl over control 
groups. No significant differences were found in student attitudes toward 
science or toward the metric system. 

Microcomputers ' ' ^ 

Cox, and Berger (1981) reported that students could learn problem- 
solving skills through use of the microcomputer and gave recommendations on 
^group dynamics of students working with microcomputers. 

Palmer (1981) .ound that the microcomputer could be effectively adapted 
to wait-time data analysis and research procedures. The teacher training 
segment of the study utilizing^wait-time procedures did not show significant 
differences in student achievement over control groups of teachers not 
' utilizing wait-time procedures. The studies were conducted in junior high 
school IPS classes. 

Audio-visual Materials 

Meadows (1981) developed and evaluated an audio-visual tape/slide 
program for an undergraduate ichthyology course. Significant gains were 
made in student learning and the materials were rated from good to excellent 
by the students. Blecha (1981) also reported on the development of a seVies 
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of instructional aids for teaching-^organic chemistry, but no evaluation was 
made as to their effectiveness. 

Alesandrini ^nd Rigney (1981) tested the effects of pictorial presentation 
and pictorial review task on science learning. Ninety-six college subjects 
were randomly grouped into all verbal or a verbal-pictorial presentation 
followed by either pictorial practice or control task. The subject matter was 
taken from a beginning college chemistry course. The results favored the 
pictorial presentation with review* condition. It also produced more favorable 
attitudes. * 

A coordinated slide and audio tape about whales, whaling, and conser- 
vation was developed and field tested by Tsavaris (1981). The materials were 
* very well received by the high School students. 

Moshiri (1981) developed a set of media materials to enrich the ISCS 
program for junior high school students. He found no significant differences 
overall between experimental and control groups on attitudes, achievement, 
and . retention, but on some subgroups there were significant differences in 
favor of the experimental materials. 

The use of video tapes and a written assessment device were compared 
by Ganiel and Hofstein (1981) to assist teacher evaluation of student perfor- 
mance. The results showed that the written assessment instrument 'provided 
greater uniformity in assessrpent and better attitudes toward its use than did 
video tapes. 

Summary 

The studies that dealt with AT seemed to indicate that AT was stronger 
in changing attitudes, awareness, and motivation than in producing significant 
changes in achievement. Achievement is improving, however. More studies 
are needed on the use of microcomputers; it appears that students can learn 
from them. Of special importance in this section was the paper by Harvey on 
the use of- "hands-on" activities in science; it deserves careful review. 

EVALUATION-INSTRUMENTATION AND METHODOLOGY 

Science education research studies continue to demand inventive, imagi- 
native measurement techniques. A variety of tests is reported in this review 
of the research. 
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Formal Reasoning 

Two'tests^^r^^ formal "re~asomng' ab'ilTfv^an^''on^ 

study evaluated the Lonpeot Test , TexJey (1981) developed a group test of 
formal operational logic using the content area of environmental science. She 
validated the test with ^250 students in grades 7-12. The reliability of the 
instrument was 0.95 and it also showed strong validity.' Shayer et al . (1981) 
also developed test for assessing the ability of ctiildren to use concrete and 
formal reasoning strategies. (It would require about 50 minutes to test 30 
children). The bongeot Test of Cognitive Development was evaluated by Wr 
et aL (1981). He used 500 subjects for further Validation of the test and 
^ found that it was reliable. 

Prbpositional Knowledge 

^xCaldwell . (1'981) described the development and assessment of procedures 
to derive representations of students** propositional knowledge from* multiple 
choice ^l^ms. His sample of students was a group of elementary education 
majors enrolled in a biological science course. 

Conceptions\f Scientific Theories 

Gotham an^ Smith (1981) described the development of an instrument 
called the Conceptions of Scientific Theories Test . It can be used by elemen- 
tary and secondary science teachers to determine, student ability in 
understanding the teptative and revisionary conception of science. 

\ 

Attitude Toward Energy^. Conservation 

Koballa (1981) developed ari instrument whicfi could be used to determine 
teachers' attitudes toward energy conservation. Subscales of the instrument 
can be used to measure speipific cfiaracteristics of the respondents' attitudes. 

Physics Acini evement 

AlrRaieky -(19^1) prepared and validated a physics te?t for twelfth- 
grade-level Saudi Arabian studentS\. Halliday (1981) made an analysis of the 
relationships between learning objectives and the items that were used to 
evaluate the Technical Education Council physics courses in Great Britain. 
He recommended needed improvements. . ^ 
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Attitudes' 

Inventory from its use in 30 research studies. He concluded that there was 
some uncertainty as to ^what was being measured by the SA[. His findings 
were at variance with those of Schaap. . 

- Curriculum Assessment 

Blum et al. (1981) and Landes et al. (1981) developed instruments for 
use in curriculum analysis. Landes reported a task features analysis system 
which can be used to analyze elementary, school science teacher's guides and 
.other, program materials. The system gives a detailed step-by-step account of 
.what the classroom would be like if the teadher followed the teachers' guide 
literally. Blum developed a Curriculum Adaptation Scheme (CAS) for ciirricu- 
ium^ developers to follow in their curriculum adaptation efforts. 

gtudentt and Teacher Observation Instruments 

Four instruments were reported which describe ways of analyzing 
students' perception of the classroom climate or which can be used by 
observers to record student behavior. Fisher and Fraser (1981) did further 
validation on an instrument called My Class Inventory with seventh grade 
students in Australia. They reporfstrong validity and reliability on the 
instrument which recorded students* perceptions. 

Stanbeck (1981) and Ainley and Lazonby (1981) developed instruments 
which can be used to determine student classroom behaviors. Stanbeck 
^eveloped the Science Student Observation Instrument which can be used to 
compare classroom behaviors of black and white students at the junior high 
school level. Ainley and Lazonby constructed an instrument which was used 
to observe low-ability 12- and 13-year-old students in a special science 
program. A critique of the Science Teaching Observation Schedule (STOS ) 
by Dunkerton anfi Guy (1981) was responded to by the developers of the 
Instrument, Eggleston ar^id Galton (1981). The reliability and sampling was 
questioned and the authors responded by describing studies which validated 
the instrument. 

I ' • ■ ■ 
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Evaluation Methodology 

A computer-assisted feedback system called CASE was^ designed and 

tested by Fisher et al., (1981). 'He found that college students in a genetics 
course' who received immediate feedback from 24 quizzes significantly out- 
performed students who received only two midterms with delayed^feedback. 
The multiple quiz students also had a better attitude toward the course. 
Another study related to retesting was reported by Deboer (1981). He was 
particularly interested in the effects of retesting according to ability level. 
He found that when high school chemistry students ^^J^ S|^^^ oppor- 
tunity for retesting on end-of-semester exams, there were significant gains in 
achievement on some units of instruction in .chemistry for only the low-ability 
students. A subproblem of the stud^ also indicated that retesting did not 
lead to procrastination on the part of the students. 

Kermis (1981), studied testing cues and test an)<iety and their effects on 
science test scores; He developed a Test Cue Identification Questionnaire to 
measure students' perceptions of the intensity and frequency of cue effects. 
This test did discriminate students into, high test anxiety and low test anxifety 
groups. A subset of disruptive and helpful cues, in an actual test did not 
differentially influence the test performance of high and low test-anxious 
students. This was an unusual study and-needs further expansion. 

Summary 

Not a great deal was added to the collection of research tests for science 
education. , The test to measure conceptions of scientific theories and the 
curriculum analysis design of Landes et a[. were unusual. One would agree 
overall with Wilson (1981) who, made a large-scale review of science education 
research tests. He concluded that many tests are available, but that new 
areas need developing. 

CURRICULUM RESEARCH 

Curriculum research is broadly defined to include studies on philosophy 
for science education, curriculum trends, curriculum innovation, student 
knowledge of particular concepts in science, and research reports on 
particular curricular programs. 

/ 

/ 
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Curriculum Theory « ^ * 

Franklin ,(1981) studied the ^philosophy of Jacob Bronowski and then 
described implications of that philosophy for 'science education, J, M. Miller 
(1981) discussed proposed alternatives to^ a mechanistic view of nature .and 
implications of such alternative views for science education. Both researchers 
recommended a. more humanistic view of science. Eldridge (1981) made a 
his^i^ical study of the relationship between the philosophy of John Dewey and 
the early progressive college. She discovered that, while Dewey recommended 
science instruction; science was largely neglected in such colleges as 
* Bennington, Sarah Lawrence, Bard, and Godc/ard during their early years. 

Orpwood (1981), argued in his thesis that present curriculum theory 
appears to be unable to provide a basis for an adequate understanding of the 
curriculum decision-making process. He proposed a conceptual framework for 
decision-^^making based oh the arialysi? of rational argument * and the 
deliberative process. This framework w?.> tested with good results. Finley 
(1981) examined ways in which research of philosophies of science qould be 
useful to curriculum devebpers in science and gave examples of classification 
schemes from earth science. 

Curriculum Evaluation 

Willett (1981) made an analysis of selected national elementary science 
curriculum .projects (ESS,/ IS,' SAPA, and SCIS) using Ralph Tyler^s 
Basic Principles of Curricjjium and Instruction as a standard of comparison'. 
Individual projects met some of the specific criteria of Tyler, but there was 
no relationship between Tyler's model and the actual process of curriculum 
development for the projects. 

A project that evaluated the acceptance, of the goal of v scientific literacy 
by science educators, supervisors, and secondary school teachers in North 
^Carolina was reported by Mallette (1981). He found significant differences 
between these three groups on 15 of 45 statements relate^d to scientific 
literacy. He recosfimended a statewide conference on objectives in order to 
find what would constitute the major thrust for a K-12 science program. 
Teacher concern about curriculum innovation was highlighted by V. M. F. 
Lien'c- (1981) summary of factors which influence the extent to which teachers 
are receptive to educational innovations. 
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Future Studies 

Lane (1981) studied science students* perceptions of the future 
developed an instrument in which respondents indicated the probable time 
interval-of-emergence for scientific advances on developments and the most 
emergent opportunities for future employment. He found college science 
students were not very futuristic in their orientation, and found no 
significant differences among students in different fields of science study. 
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C> ;rriculum - Other Countries 

Searles (1981) studied curricula and found that different value positions 
claimed to be inherent in models proposed by MacDonald resulted in 
differences in content and/or the organization of the content. Mugiri (1981) 
studied factors affecting the implementation of secondary science curricula 
programs in Kenya and made recommendations for improvement. Pinango 
^(1981) developed perspectives on growth of scientific kriowledge and 
alternatives for organizing science education and then applied the theory to 
the Venezuelan system for science education. Azej<;e (1981) compared the ^ 
attitudes toward science and science teaching held by administrators and^ 
primary school teachers in Bendel state of ^Nigeria. There were differences in 
their beliefs and recommendations for change 'were made. 

Curricultim Surveys and Assessments ^^^^ 

This\ particular set of papers describes research studies or surveys that 
extend beyond a single course in >Gience. They usually have general 
curriculum implications, 

McNeill and Butts (1981) surveyed samples of Georgia students in grades 
A, 6, and 11 on an abbreviated form of the National Assessment of Educational 
Progress Science Test and found,, significant differences on most variables 
between scores of Georgi^a children and national scores, with the Georgia 
children scoring lower. Swami et al. (1981) also conducted a state-wide 
science needs assessment in Ohio, Students at the grade eight level/ were 
tested and results showed good achievement in science processes an^ earth 
science. Physical sciences and life sciences seemed to ' be weaker areas. 
Another state level survey by Thornley (1981) concerning the status of 
marine education in California public schools K-12 showed that there was a 
general lack of awareness, staff, and courses and textbooks for marine 
education. • ' 
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At the district "level, Buckner (1981) developed a science resource guide 
for grades 1-6 in Autauga County, Alabama, Included in the guide were lists 
of available science materials, readability estimates of materials, and supple- 
mental reading booklets. A study of goals and objectives for teaching science 
in junior high schools in Kalamazoo, Michigan, was accomplished by 
Wester .CI 981 ) . He found discrepancies on how teachers viewed objectives, on 
what Metropolitan Achievement Tests stressed, and what the Michigan 
assessment test in science stressed. Four large school districts in Texas 
were surveyed by Anderson (1981) to determine what science teachers in 
grades seven and eight were accomplishing in metric education. She found 
that 85 percent of the teachers were involved in metric education, even 
though in-service education and materials and supplies were minimal. 

~ ^toucks and Melle (^981) described a district-wide revision of a science 
curriculum, grades 3-6, for Jefferson County, Colorado. A large amount of 
data was collected on this science implementation effort. 

A study that has curriculum implications was reported by Hopkins 
(1981). She studied the readability of science and social studies textbooks of 
607 ninth grade students in an urban public school district in Texas. The 
Fry Readability Graph indicated that three of four textbooks were below 
grade Level and\ one was at grade level, yet 80 percent of the students who 
were Cloze-tested found the books too difficult. She recommended that 
science textbook companies should examine carefully the readability of their 
texts and that c^re should be Qsed in selecting texts for students from low 
socio-economic and\ certain ethnic backgrounds. 

Blum (1981b) \surveyed environmental education projects before and after 
1974 and foUnd tkat the environmental education curricula usedNtjethods 
typical of science iijistruction methods. The Energy Assistance Office of :the 
Ohio Department of^ Education surveyed Ohio teachers on energy education 
(Teacher Energy Education Survey, 1981). The teachers overwhelmingly 
agreed that energy education is important, and 74 percent indicated the need 
for energy education materials. 

Science - Special Slibjects 

Rouse (1981) prepared a list of objectives drawn from results of a ques- 
tionnaire sent to secondary and college chemistry teachers to indicate which 
ideas or conceptjs would be required of every student completing a 
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secondary-level chemistry course. Chemical and Engineering News (Chemistry 

Texts , 1981) described the results of a study in whichTa philosopher and 

a chemist rev/i^ewed current introductory-level college chemistry books for 
nonmajors and ^ found them to be quite uniform in factual content, and to 
contain an abundance of value judgments on social, political, and economic 
issues. 

Lunetta and Tamir (1981) conducted an investigation in which they 
analyzed and compared laboratory activities from PSSC and Project Physics. 
Six major deficiencies in the two laboratory handbooks were identified. In a 
somewhat similar study, Tamir and Lunetta (1981) studied selected high school 
laboratory handbooks using the Laboratory Structure and Task Analysis 
Inventory (LAI). Findings from two biology, two. chemistry, and two physics 
handbooks indicated that they contained highly structured investigations in 
which students peKorm manipulative and observational procedures and 
interpret their results. 

Bastian (1981) studied students enrolled in experimental sections of 
Harvard Project Physics with respect to their attitudes toward science in 1968 
and followed up with a similar study of the same students in 1972.^ He found 
no significant differences in attitude change over the four-year period . Jack 
(1981) collected data from 20 Nebraska secondary school biology teachers to 
analyze factors that moderate .instruction and Wics in the biology classroom. 
Classroom observations and teacher interviews rWealed that biology instruc- 
tors did not place high priority upon topics relating to ecology, environment, 
or Interdisciplinary concepts; did not depart from ^sic text and laboratory 
manuals; and did not use much individualized biology in^ruction. 

Curriculum implications for environmental education brought out in 

a study by Wilson-Giordano (1981). She found that environm^tal knowledge 
and locus of control were important in predicting consumer behavior. These 
effects were determined by persons selecting products which c^Hse few 
adverse effects on the environment. 

teacher knowledge, attitudes, and ' practices about nutrition werex^ 
measure^d by Penner (1981). She studied health/physical education, home 
economics, science, and social science teachers at the secondary school level 
and found significant differences in knowledge and attitudes between home 
economics, and other teachers. In general, most teachers lacked preparation 
. in nutrition 'education, which has curriculum implications because many science 

\ teachers are asked to teach health and nutrition. 
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'Robinson (1981b) and Robinson and Toiman (1981a, b, c, d, e) have 
prepared data tapes and machine readable users' guides for research 
information on many variables that were measured in evaluating the Human 
Science Project of the BSCS project center in Boulder, Colorado. There is a 
wealth of information available for researchers. 

International Curriculum Development 

The School Science Review (Science Education Notes, 1981a, b) has . 
prepared summaries of ^papers, research findings, and program descriptions 
related to curriculum and instruction in Great Britain. Bajah (1981) 
described problems in implementing elementary * science curricula in Africa. 
Torres-Hernandez (1981) described the need to update junior high school 
science teachers concerning the science curriculum in Puerto Rican public 
schools* Lichtenstein (1981) described the implementation of the Swaziland 
integrated science program. Development of an integrated science program 
for Nigeria was described by Urevbu (1981). None oT the studies indicates 
that curriculum innovation is a simple process. 

An interesting, and yet controversial, area for study is sex education. 
Goldman and Goldman (1981) Interviewed 838 children, ages 5-15, in 
Australia, the United States, England, and Sweden on what they wanted to 
know about sex. More sex education is offered at earlier ages in Sweden 
compared to the other countries. The most important topics, in terms of 
frequencies of questions, were about menstruation by girls and coitus by 
boys. Few expressed the need for information on venereal disease. 

Curriculum - Innovation and. Research in Specific Subjects 

Many studies were reported that could be combined into a group that 
could be described as evaluation and research on specific course development^ 
contrasted to broader curriculum surveys reviewed in the previous section. 

Elementary School Level 

^ . latridis (1981) described the development of a pre-school science-based 

prosram on water, small creatures, gadgetry, and environmental terraria. 
Qualitative observation data indicated^ that children in this curriculum 
increased their .self -directed discovery and veroalized curiosity over children 
In a control ^roup. Reading and science were studied by Simmons (1981) at 
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the first grade level.. She made a comparative study of. reading skills and 
science processes ani eliminated developmental reading classes using the basal 
readers. Thirty-four ti>st-grade teachers were used in the research study 
and results showed that the^ teachers recognized that reading comprehension 
skills and science processes were similar in many areas and should be part of 
the reading/ science curriculum. Brunk (1981) studied the^effects of an 
integrated 60cio-music curriculum on Kindergarten, first, and second grade 
children. He found that children in the integrated classes learned 
significantly more than did children in separate classes in science, musifc, and 
social studies over a semester's time span. Walrich (1981) contributed to the 
education of educable mentally handicapped (EMH) children by developing a 
Science Handbook for Teachers of EMH. The formative research design that 
Walrich followed was effective and the activitfes useful to the elementary 
school students. 

Hall (1981) selected * a particular learning, environment— a wilderness 
s'etting--to determine its effects on the ecological thinking, feeling, and per- 
ceiving of 12-year-old males. He found that the wilderness setting produced 
higher ecological thinking, feeling, and perceiving scores over those of 
control 'group students who were in a classroom-guided discovery or a 
didactic approach. 

Slurp (1981a) studied the effect of an environmental science curriculum 
on seventh grade students* selection of leisure time activities. He found that 
students in an inquiry-oriented experimental environmental curriculum signifi- 
cantly increased their leisure time activities in environmental science over 
those of students in traditional classrooms. 

Secondary School Level \ 

Two studies were reported that dealt with eg^rth science. Rollins et a[. 
(1981) found in their study of 492 high school seniors that there was no 
uniformity in their learning of five earth science concepts and that this was 
probably influenced by the number of science courses the students had 
taken., Lene (1981) investigated textbook illustrations in secondary earth 
science. He selected illustrations from earth science texts and tested 
students over information in the illustrations. He found that there were 
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errors in the illustrations, but that it was difficult to improve their designs 
to improve student learning. 

There were six studies that related to the field of biology. Dresser and 
, Butzow (1981) and D. L. Wilson (1981) reported on marine education re- 
search. Dresser and Butzow identified ' differences in schools (N=64) which 
accepted, rejected, or made exploratory use of an innovative marine curri- 
culum. Significant variables included (1) more interest if school was near the 
coast, (2) socioeconomic status of community, and (3) science and mathematics 
background of the teacher. D. L. Wilson (1981) found that high school 
^. students who attended a special four-week program in marine, science 
developed significant and positiye attitudes toward science and the marine I 
environment. Lahde (1981) studied the effect of an educational land planning I 
strategy on students* cognitive and affective development. Lahde wrote a^' 
textbook. Planning for Change , and evaluated high school students on landj 
us,e orientation and critical thinking in a pre- and post-test situation^ 
Significant gains in achievement, attitudes, and critical thinking were made 
by students who studied the -course. Madden (1981) also evaluated ^n 
approach to teaching environmental education through science and urban 
planning! She found that high school , students who participated in the 
12-week program made significant gains in both the cognitive and affective 
domain on a pre- and post- test research design. 

Wiredu (1981) developed a handbook on population education _ for _ 
secondary schools and training college educators in Ghana. 

Roadrangka (1981) made a comparative content analysis of TecKas and 
Thai high school biology textbooks. Significant differences in emphasis were 
found in the texts and recommendations for change were made. 

Taitt (1981) proposed hqbby-oriented physics (HOPE) as a supplement to. 
high school physics. In addition, he, recommended individualized experiences 
in physics which would help students become more independent in their 
learning. 

College Level 

A variety of studies was reported on curriculum innovation at the college 
level. A fine review of changes in introductory chemistry courses at 
American colleges and universities from 1950 to 1975 was made by Ryan 
(1981). Also, a course in biochemistry for dietetics students was analyzed by 
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Slrota (1981). She found great variability in what instructors in, the course 
thought should be in the course. There was also very little input from 
nutritionists as to the content of the course. ^ 

Voss (1981) examined graduates* perceptions of the value of a course in 
science for students entering the printing profession. Former students who 
were surveyed .indicated that electrical circuitry, electronics, organic 
chemistry, and hvJraulics should, be important facets of the course. Other 
recommendations were taken from the student questionnaires and changes are 
' being made. Murphy (1981) made a similar study at Meharry^ Medical College 
^^ evaluate a biomedical science program for undergraduate minority students. 
ThBs^program had a good completion rate and 58 percent of the students had 
become doctors. Overall, the program' was . evaluated as quite successful. 
Dorner (1981) developed analogies portraying solid state physical science 
principles for teaching industrial arts electronics. Use of the analogies by an 
experimental group of college students showed higher achievement gain scores 
by experimental students than by control students. ~ Bigelow (1981) made ^n 
analysis of tasks performed bv^ students of machine tool technology with 
respect to the mathematics and physics needed to carry out problem-solving. 
Graduates of the program reported that mathematics was essential to program 
success, but did not rate physics as high. Chapman and Fleming (1981). 
described a continuing education course in polymer chemistry. The y dis- 
ctr^5"ed; benef rts "onhe^ cou r se t6"~pa>lici pipits' an~d made recommendations for 
improvement. Carpenter (1981). developed and measured the effectiveness of 
a college-level environmental earth science course, and found that students 
made significant gains in their commitment to environmental issues. 

Zeilik (1981) developed and evaluated a mastery-oriented7 two-sem.ester 
astrophysics sequence for college students. A personalized system of instruc- 
tion format was used to handle students with a wide variety of backgrounds. 

Twp studies were reported that dealt with energy education curricula for 
teachers. Dunlop and Fazio (1981) conducted a one-day workshop on energy 
for K-8 teachers and a pre/post-test on attitudes showed significant positive 
shifts ^n participants' attitudes toward energy issues. Glass (1981b) also 
conducted a two-week energy education workshop for science teathers and 
found significant gains in their energy knowledge and attitudes on pre- and 
•post-tests. * , " , 
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A study that compared student attrition and career development in a 
Coastal -Environment Studies Program and a Medical Laboratory Technology 
Program was reported by Wallace (1981). She compared students in the two 
programs on a number of variables and found that\ student-faculty and 
student-administrator relationship had a great deal of influence on the 

attrition rate. ' 

The integration of science and mathematics has been an exciting topic 
and Elliot (1981) produced, a frahework for implementing the curriculum 
integration of science and mathematics in Rio De Janeiro elementary schools. 
The framework received favorable evaluation from science and mathematics, 
education, curriculum, and Brazilian education specialists. \ 

Curriculum ~ Concept Attainment 

The section on curriculum studies focuses on concept studies as opposed 
to broader curriculum evaluation issues. 

Elementary School L^vel 

Cowger (1981) conducted an interesting study in which she compared 
four-year-olds and seven-year-olds on their knowledge of sugdr. There were 
noticeable differences between the two groups. There are implications for 
. nutrition and health curriculum specialists— in the data. Huggins (1981) 
reported that the laboratory ^analysis of fossil leaves he developed could be 
useful in elementary science curricula. 

Junior High School Level 

Tamir et aj.. (1981), Gennaro (1981a), and Rubba (198!lc) reported 
studies^ conducted with junior high._school students. Tamir examined students 
in grades 3 to 7 on "animistic notions" and the meaning -of these i^oticns. He 
found that 99 percent classified animals, 80 percent classified plants, and 56 
percent classified embryos as living. Gennaro ' assessed junior r^igh school 
students on their understanding of density and solubility and found that 
two-thirds understood a more complex problem on solubility. Rubba found 
that junior high science students did not adhere to myth and fables. 

\ 





High School Level 

Cervellati and Perugini (1981) surveyed freshman students at an Italian 
University on their knowledge of the atomic orbital from high school 
chemistry. They recommended that elementary quantum chemical concepts 
should be introduced in high school chemistry. In a study compJeted in 
England, Hillman et a|. (1981) recommended changes in the vocabulary and 
the structure of examinations in electrochemistry, Dobbins (1981) studied the 
use of chromatography experiments to improve student attitudes toward high 
school chemistry. No significant differences were found between experimental 
and control groups. 

Bartov (1981) found that the ability of tenth grade students (N=600) to 
distinguish between teleological or anthropomorphic, explanations and causal 
ones was different and independent from the ability to distinguish between 
teleological or anthropomorphic formulations and factual ones, and that special 
treatment should be given to develop each of these two abilities. 

Johnstone and Mahmoud (1981) developed a model designed^ to teach 

seGoadary school students about water trarisport in plants through the use of 

an animated film. The method was partially successful. A study which 

determined the prevalence of nonNewtonian views of students and the 

aware ness of this by their teachers was reported by Wa tt_s_aacLZ,vibecsztal n 

(1981). They found that the children answered questions about force with 

mostly nonNewtonian views and that teachers, in general, were aware of this 

prevalence. Greene (1981) developed a key and illustrations for the 

identification of vines growing on the campuses of teachers colleges and 

schools in Jamaica. She found the materials useful for .beginners in plant 

* 

study. 

'What teachers think every high school graduate should know about 

computers was researched by Hansen et a[. (1981). They surveyed 3,576 
secondary mathematics and science teachers and listed their ideas on what 

students should know. , 

College Level 

Trowbridge and McDermott (1981) investigated the understanding of 
college students enrolled in introductory physics courses. Conceptual diffi- 
culties of students and implications for instruction were given. In physics, 
also, Fredette (1981) studied student misconceptions of electric circuits. He 
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reported that student misconceptions were due to the fact that the standard 
physics instructional models do not build upon existing student knowledge 

' structures. Another physics concept was studied by Gunstone and Whitd 
(1981). They investigated first year college-students* knowledge of gravity 
and related principles of mechanics. Students seemed to know the facts, but 
could not. apply them very Well. 

White (1981) studied the effect on students' attitudes and opinions 
toward homosexuality after studying a unit on human sexuality. She found 
that college students who .studied the special unit showed significant changes 
in attitudes and opinions about homosexuality over control groups who studied 

J.' anatomy and physiology only. 

Trembath and Barufaldi (1981) studied the frequencies and origins of 

' scientific misconceptions. They classified t..e misconceptions according to 
origin and' then developed the Trembath Test of Scientific Misconceptions . 
The test was reported to have strong reliability and validity. 

Cross-Age Studies 

Bell (1981) studied, concepts of "animal" held- by New Zealand primary, - 
secondary, and college students. By means of interviews and multiple choice 
V testing she found that students of all ages had a restricted concept of 
"animal," compared with that of biologists. In another cross-age study, 
Novick and Nussbaum (1981) evaluated students in grades 5-12 and university 
sophomore nonscience students and found cognitive difficulties at all age 
levels, related to the understanding of the particulate nature of matter. 

Curriculum - Minority Enrollments - Women in Science 

Harris (1981) surveyed school counselor characteristics and enrollment of 
black female students in nonrequired science and mathematics courses. She 
found no demographic counselor characteristics that were statistically related 
to enrollment, but did find that counselors encouraged the students to enroll 
in courses and that this was significantly related to black enrollment in 
mathematics courses. 

Gallagher (1981) and Styer (1981) evaluated science books in relation to 
the female image appearing -in them. Gallagher- found in her study of 
California elementary science texts that the female image was considerably 
Improved in 1981 texts over those of 1970. She contended .that females are ^ 
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Still not equally represented. Styer evaluated the collection of Outstanding 
Trade Books • for Children - 1979 exhibited at the 1979* NST A Convention. 
These books were evaluated for sexist implications prior to being displayed, 
but Styer still found unequal treatment for females, particularly in the 
physical sciences. 

Kyle (1981) found in ' fier review of science textbooks that women were 
.grossly neglected. As a result .sh,e developed a unit of study for elementary 
and middle grades on -^v^omen in ^science, medicine, and technology. 
Biographies and bibliographies were included. 

Summary - ' . 

The review of curriculum research was interesting in that there were no 
comparisons of '*new" curricula, such as BSCS, with traditional curricula. ^ Of 
note, hoivever, were the differences between teachers and science educators 
on the goals of science education found by Mallette. Tektbooks were being 
carefully scrutinized for readability and se:^ist images. Research on 
Integration of science and reading was exciting as w^ll as was some work on 
> integration of science and social studies. Overall, there were many (not-too- 
impressive) studies in which what students did know or what they should 
know was evaluated. It seemed, though, that envirortr^ental education 
curricula have stimulated more students to become active ^ issues than have 
science education curricula. ' . ^ 

TEACHER EDUCATION 

A large number of studies was reported that examined all phases of 

teacher education. Included are studies that examined teachers' intellectual 

characteristics, the specific skills in science teachers need to teach science, 

research with pre-service and in-service teachers on methods^ an;* several 

studies that related to teachers^ attitudes toward teachjng""science, , p^^ticu- 

larly at. the elementary s^chool level. *, .t-''- 

♦ 

Pre-service - Teacher Characteristics 

Zeitbun and Fowled (1981) studied predictors of Piagetian cognitive levels 
of teacher education students in a large, eastern university. They found that 
science achievement, sex, high school grade point average, SAT-verbal, 
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SAT-mathematics score, and field independent/field dependent cognitive style 
accounted for 58 percent (pooled male/female sample), 53 percent (female- 
\ sample), and 59 percent ^male sample) of the variance, respectively, in 
\Piagetian cognitive levels. 

\ ■ ^ 

Pre-service - Science Skills and Techniques 

Gabel ard Sherwood (1981b) studied factors that might serve as 
predictors of success for students enrolled in a basic science skills course *at 
the college level. They gave students a demographic data questionnaire, a 
fractions and decimal test, a mathematics^ anxiety test, a proportional , 
reasoning test, content achievement tests, anjc/ a laboratory practical; the 
latter two were taken as measures of^ success in the course. The best 
predictor was the fractions and decim.als test. The number of scienqe courses 
taken in high school was significant for the laboratory practical, but not for 
the content test. 

Two studies that defined laboratory teaching competencies for secondary 
teachers were reported by Voltmer (1981) and Cobbins (1981). Voltmer 
developed a final test of 55 competencies in laboratory science skills for the 
science area and Cobbins identified 68 laboratory and field study skills for 
teachers of biology. .. 

Shrigley (1981) designed a criteHon-referenced format for scoring sub- 
jective student tasks in science education courses. Uzor (1981) evaluated the 
total science teacher preparation program at Auburn University; the findings 

Indicated that the program was very adequate. „ ^ 

« 

pW-service - Research Prior to Student Teaching (Methods) 

* Several studies were reported om teaching techniques at the pre-service 
level. The experiments were not accomplished dut*ing the student teaching 
experience,, but effects were studied through video-taped, micro-teaching 
sessions, or short teaching episodes in elementary or high school classrooms, 
An-approabh that prepared teachers to apply the' Guilford Structure of 
Intellect Model to induce active response learning in science classes in Jamaica 
^.was studied by South-Guy (1981). She found significant changes in teacher 
behavlfior in , experimental over the control groups. The^teachetf trainees who 
applied th^ new strategy used more probes and were able to elicit more 
spontaneous responses- in higher-order cognitive levels. P. A. Miller (198-1) 
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studied the effects of behavioral model analysis and formal reasoning ability 
on science activity lesson behavior^ of pre-service teachers and found that 
the model analysis strategy produced significant differences in teaching 
behaviors but no differences in formal reasoning ability. Thejnfluence of the 
amount of science knowledge on inquiry teaching behaviors was studied by 
Dobey (1981). No significant relationship was found between the two. Omar 
(1981) found that teachers who were . trained in specific inquiry teaching 
behaviors used significantly more inquiry behaviors than did control groups, 
but no significant differences between experimental and control groups vyere 
found on dogmatism* scales. Also, Tashkandi (1981)" found^ Saudr Arabian 
teachers who were trained in higher cognitive questioning skills performed 
significantly better in teaching episodes than did control grpups. Modeling 
techniques were developed and tested by Koran and Koran (1981)» 
Experimental groups performed significantly better tinan did control groups on 
increasing student achievement, and fhei'r anxiety level was reduced to a 
greater extent.' ^ . . 

\ Pre-service - Research During Student Teaching (Methodg'T '"^ ^ ^ "'^ 

Three studies conducted With, student teachers indicated positive results. 
Taiwo (1981) found that student attitude toward science teaching was a signi- 
ficant^ predictor of success in student teaching. Pre-taboratory teaching 
behaviors learned in methods classes transferred to student teaching, bi.ut . 
divergent questioning .techniques did not trpansfer adcording to Haberly 

• (1981). • MacDougall et aL (1981) developed a coding scheme which was useful 

in detecting individual differences among students havi^ng different kinds of 

handicapping conditid?\s with their adjustment to J*hands; on" science activities 

frG?n 'Science Activiti e s for the Visually Impaired , / * 
^ — ' " / 

Additional studies provided data on variables which did not show signTfi- 
cant differences but which "raised questions of value. Jones (1981) found 
that secondary student teachers dirf not differ in| pupil control ideology 
whether they had 8 or 16.weeks^*of stud^t teachin^g. Beasley (1981)/ was' 

.concerned that 70 "^percent of the science ' student/ teachers in his study 
accomplished only 70 perdent of the competencies sci^ence supervisors thought 

.they should accorppli?h. Riley \1981) found no differences in achievement by 
groups of high school stv^dents taught^ by differing cognitive levels, of 
questioning, but did find significant differences in', achievement when teacher 
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redirected questioning techniques were used. Preparation to teach elementary 
science was found to be poor^ in a sample, of teachers studied by Merkle ^ 
(1.981) and more than half of the former students did not desire to be 
interviewed because of lack of confidence in their science ability. The level 
of cognitive development of student teachers showed no difference in teaching 
abilities according to Padilla (1981). Nussbaum (1981) found that teachers' 
competencies to evaluate students' answers for misconceptions was poor. - 
Results' of a survey of university graduate science students and science J 
.professor? by Terhune (1981) indicated that they were satisfied with their 
preparation for teaching. They felt that the graduate teaching assistant 
approach was an effective way to gain pedagogical skills. 

In-service Teacher Education - Needs 

Teacher in-service needs in science in Illinois schools were reported from 
a rajcidom survey of 4965 teachers in grades 6-12 by Rubba (1981a,. b). the 
Concerns Based Adoption Model (CBAM) was employed by James and Hall 
(1981) :n studying science teachers' concerns in schools that adopted the 
ISCS I program. The model proved effective in isolating adoption conterns. 

bpooner (1981) showed that teachers changed their attitudes in a more 
positive' direction after in-service "and teaching thfi "Beginnings" kindergarten 
program of SCIS. Also of significance for in-service programs were the 
findings of Alschuier (1981), who reported that the teacher behaviors that 
biWght about the mc^st academic growth in SCIS pupils were leadership, 
flexibility, good classroom management, and consideration. Further 
suggestions for' in-service growth were given by, Risma-Cordura (1981) who 
developed in-service modules cn specific competencies needed for effective 
science teaching 

In-service - Teaching Strategies 

Lombard (1981) survfeyed teachers who were exposed to an in-service 
program on science teaching and the development of reasoning and found that, • 
they were much more aware ^of student developmental level and, as a result, 
changed their teaching behaviors. A favorable in-service program that 
demonstrated ^positive gains in teacher attitudes "toward teaching strategies 
and gains in student achievement in science was reported by O'Sullivan et a|. * 
(■1981). On the other hand, Bowie (1981) found change in teaqher 
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questioning techniques as a result of in-service education and Stronk ah§l 
Koller (1981) found no significant increase in use of science materials by 
elementary teachers after specific workshop training in materials usage. 

o 

International Studies 

Characteristics of Liberian teachers involved in adopting the* Sciertce 
Education Program for Africa were described by Gbegbe (1981). 

Teacher Attitudes Toward Science and Teaching Science - Pre and In-service 

Ways of producin'g"" 'changes in attitudes of teachers toward teaching 
science or their attitudes toward, science Avere rather unique. Koba!la (1981) 
showed how a persuasive communication technique produced changes in pre- 
service elementary school teachers* attitudes" toward energy conservation and 
Martin (1981) also found that communicator credibility was influential in 
changing pre-service teachers' attitudes toward science. In terms of teacher 
willingness to change to work with innovations in education, Li'en (1981) 
suggested tliat the teachers' perspective of change, change agent, and 
teacher role were important. Sallam (1981) found that students receiving 
inquiry methods of instruction in elementary science improved their attitudes 
toward science and teaching science. On the other hand, Bajorat (1981) 
found no attitudinal differences toward education between teachers who 
favored or did not favor the SAP^ .science program. A more favorable 
variable related to teachers^ enjoyment of science teaching was that of 
providing more time to teach science (Green, 1981). 

Results of a st»«dy by Salama (1981) w'th Egyptian science teachers indi- 
cated that teachers* attitudes toward lecture method, self concept, and locus 
of control were more favorable in teachers with professional education training 
than in those teachers with none. 

Teaching Skills - Methods of Teaching Teachers 

The question is often asked, "What kinds of teacher preparation develop 
good teachir^g skills?" The work of Horak (1981) indicated that selected field 
'experiences improved teacher beliefs, attitudes, and performance; Zeitler 
(1981) used n^icroteaching and imodermg and found them effective; Albert and 
VanDerMark (1981) found peer teaching useful and a student-structured 
approach designed by Stallings et al. (1981) enhanced students' desire to 
participate in scientific activities. 
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Teaching metric information by "'exposition, modular, or gaming methods 
was equally effective, but high and low mathematics achievers made similar 
gains in metric knowledge and attitudes toward metric education according to 
a study reported by Hess and Shrigley (1981). 



Teacher Attitudes Toward Objectives / 

' Australian teach^ers in grades 8-^10 rated science cognitive objectives 
more important than attitude objectives (Schibeci, 1981). Attitudes of secon- 
dary school science , and social stu,d5es teachers toward interdisciplinary 
projects were explored by Glenn and Gennaro (1981). Teachers* attitudes in 
general Were poisitjive, but some concerns were raised. 

Summary I , ' 

The -research did not provide startling information on how best to 
prepare a teachef- It seems that/ the kind of science preparation, not the 
amount, is impokant to give t^ach**ers an inquiry orientation. Several 
instructional meljhodologies werej useful in changing student teaching 
methodology prior to student teach|ng, but changing student teacher behavior 
during student teaching or transfiring of the skills to ^student teaching on a 
day-in day-out basis is more diffiault to accomplish. There were some useful 
reports that gave| positive results for changing student and teacher attitudes 
toward science arid teaching scrence/ More research is needed in attitudes 
toward, and motivating element^ rv school teachers to teach, science. 
Mgrrisey (1981), \n her survey of \ teacher education research concerning 
(^banging attitudes^ found the same ne6ds and recomrnended extended research 
tt) make use of long-range follow-up^y studies to determine how long the 

a^ttitudes remain, j 

i 

SCIENCE SUPERVISION i 

A very important person in science education is the science supervisor. 
Some studies were reported related to science facilities, safety, the nature of 
supervision, and supervisor characteristics.^. Thus, a separate section seemed 
appropriate. \ 

Three studies ^deah with facilities or ^afety practices or procedures. 
Ainley^ (1981) reviewed research on the i\^fluei;ice of facilities on science 



teaching and found 'that good facilities helped foster activity-based science 
instruction and that the physical environment affected positive study 
behavior. Chemistry laboratory safety in Alabama schools was investigated by 
Ekpo (1980) and general laboratory safety practices in Nebraska secondary 
schools were studied by Woodburn (1981). Ekpo found a need for laboratory 
safety information and developed a safety module that included information for 
teachers and students on fume hoods and ventilation, chemical storage and 
waste disposal, safety equipment and devices, hazards of laboratory 
equipment and chemicals, and first aid procedures, Woodburn's study of 
laboratory safety revealed that 81 percent of the accidents in high school 
laboratories involved heat, glassware, and chemicals; he then identified 
laboratory procedures that caused 78 percent of the reported accidents. He 
recommended smaller enrollments for science classes; specific laboratories for 
^ all science courses; provision of safety devices, such as goggles, laboratory 
aprons, and face shields for students; and in-service workshops on 
laboratory safety for teachers. 

Ritz et (1981) probably startled the science supervisor group when 
they reported on their study concerning science teacher/science supervisor 
relationships. They found differences in perceptions about in-service, 
interpersonal and support activities, and peer acceptance between the two 
groups • Some suggestions for these differences were discussed, 

Lutz (1981) investigated personality factors that could characterize 
successful performance in the educational Imker role of establishing linkages 
between research and development and the science classroom. This is a role 
that a science supervisor often plays*, Lutz concluded there is a linker 
personality and that it is more related to that of engineers, school superin- 
tendents, or business,^ executives than to researchers. The nature of 
scientific investigators, again related to classroom evaluation and ^ other 
supervisor activities, was .investigated by Williams (1981), He studied 
characteristics such as age, sex, personalities, experience, goals, 
methodologies, and other qualities of researchers who were Involved in the 
Case Studies in Science Education. He developed a hypothesis from his study 
that the activities of naturalistic researchers were produced by interactions 
between the researchers and the cases they studied. 

'\ 
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Summary 

It IS clear that more research needs to be done on science supervision. 
Ritz et aj[. pointed out some significant areas for additional studies on the 
nature of science supervisors and supervision. Concerns are also being 
expressed about the nature of student teaching supervision as well. Who 
should do. it? How can we use media more effectively in supervision? Is a 

student teaching supervisor necessary or should supervision be left to the 

1 

classroom teacher? These questions need answers o^ much supervision will be 
done by generalises rather than by science teaching' specialists. 

SUMMARY AND RECOIVIIVIENDATIONS 

The review of research Jn science education for 1981 was highlighted by 
the reviews of major studies in science education that culminated in the 
conclusion by Yager (1980b) ^that science education is in a "crisis." The 
"crisis" is more apparent from the surveys which note discrepancies between 
the actual classroom teaching situation and the "desired state" of science 
education than from the status of science education research. It is still true 
that there are too many one-shot studies in science education, but there are 
some optimistic developments which are of note. 

There are the beginnings of research at science education centers where 
research is directed at a theoretical construct such as concept development, 
or where researchers are probing a question and attacking it from different 
angles. Nevertheless, there is stsll need for continuity of research on 
specific problems and developmental or instructional theory. 

Bright spots in the 1981 review were studies- that .dealt witi, student 
characteristics - teaching intervention - and testing of student performance 
change. The research is more refined and several studies that utilized 
regression analysis provided more insights into predicting those student 
aptitudes and teaching^ activities that were productive. Noteworthy were 
studies on problem-solving, use of prior knowledge, structuring for concept 
attainment, and emerging studies on instructional technology. 
' , Science .education studies in 1981 indicated a strong interest in the 
involvement of the handicapped, minorities, and women in science. Of note 
also were the many studies related to sex differences and achievement, 
interest, and attitude toward science. There was good evidence in 1981 that 
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achievement of males and females in science is about even between the two; 
boys, K-2, are a little stronger in spatial ability, and female attitudes toward 
science were lower than those of males. This ^'attitude" problem needs much 
attention. 

Many research priorities for science education were pointed out early in 
the review. A few science education centers are taking a more longitudinal 
and conceptual approach to problems, but a major research challenge 
culminating from this review is inquiry into how to translate research into 
practice in the classroom. What are effective techniques for communicating 
theory into practice? Persuasive techniques and commur\icator credibility were 
two presented in this review. Teacher education is the key for the future. 
The race for technological and scientific superiority that will continue the 
United States as a productive country cannot afford to have the scientific 
education of its students classified as being in a "crisis" situation. 



\ 



ErJc 66 7 



o 




<d 



ERIC 



REFERENCES 

Citations containing ED numbers indicate documents available from ERIC 
Document Reproduction Service, P.O. Box 190, Arlington, VA 22210. 

Abdullah, K.B., and Lowell, W.E. "The Ability of Children to Generalize 

Selected Science Concepts." .in.irna! of College Science Teaching, 18(.b;. 
547-555, November, 1981. . 

Ackerman, A.S. "Hocus-Pocus, Imagery in Focus: Implications for Individua- 
lized Instruction." Journal of College Science Teaching , iiu;. ^^-■3'*/ 
September, 1981-. . ' 

Adams, W.J. "The Relationship Between Various Cognitive and Affective 

Variables and Voluntary Diagnostic-Prescriptive Testing." (The University 
of North Carolina at Chapel Hill, 1980). Dissertation Abstracts Inte rnational, 
42(2): 519-A, August, 1981. 

Aiello N C "A Meta-Analysis Comparing Alternative Methods of Individualized 
and 'Traditional Instruction in Science." (Virginia Polytechnic Institute 
• and State University, 1981). Dissertation A bstracts International, 42(3). 
977-A, September, 1981. 

Ainley, D., and Lazonby, J.N. "Observation as a Means of Evaluation of 

Science Courses for Less Able Children--A Case Study," School Science 
_SevJew , 62(221): 631-640, June, 1981. 

Ainlev, J. "The Importance of Facilities in Science Education." European 
Journal of Science Education , 3(2): 127■^^138, April-June, 1981. 

Albert, E., and VanDerMark, M.H.. "The Effect of -Peer Teaching C°n"Pt 
Formation and Attitude Change of Student Teachers." Science Education, 
65(2): 179-186, April, 1981. 

Alesandrini, K.L., and Rigney, J.W. "Pictorial Presentation and Review Strate- 
gies in Science Learning." Journal of Research in Science Teachi ng, 18(5). 
465-'474, September, 1981. 

Ai-Faleh N A "Effects of Lecture-Demonstration and Small Group Experimen- 
tation Teaching Methods on Saudi Arabian Students' Chemistry Achievement 
and Attitudes Toward Science Learning." (Indiana University, 1981.) 
Dissertation Abstracts Internatio nal, 42(3): 1083-A, September, 1981. 

Alraeoi A H "A Study of the Predictive Validity of Twelfth Grade Transcript 
Data on 'Freshman College GPA for Science Majors, Colleges of Education, 
Saudi Arabia." (University of Northern Colorado, 1981.) Dissertation 
Abstracts International , 42(1>: 158-A, July, 1981. 

Al-Raieky, M.I. "Construction and Validation of an Achievement Evaluation 
Instrument for Twelfth Grade Physics in Saudi Arabia. (University of 
Northern Coloradb, 1981.) Dissertation A bstracts International, 42(1): 
158-A, July, 1981. 

67 



ERIC 



Alschuler, M D T. "The Relationship of Teacher Characteristics and Behaviors 
to Pupil Growth in the SCIS Program." (Northwestern University, 

1980. ) Dissertation Abstracts International , 41(8): 3514-A, February, 

1981. ~ 

Alvarez, A.A-. "The Effects of Cognitive Process Instruction on the 

Achievement, Attitudes and Cognitive Development of Freshman Biology 
Students." (Purdue University, 1980.) Dissertation Abstracts Inter- 
• national , 42(1): 67-A, July, l981. 

Anderson, B J. "A Survey of Metric Education in Seventh and Eighth Grade 
Science Classes in Four Large School Districts in Texas." (East Texas 
State University, 1981.) . Dissertation Abstracts Int ernational, 42(2): 
639-A, /^ugust, 1981. 

Anderson, R.D., et al. "The Major Questions Addressed by the Extant 

Science EducitiolT Research: A Map for Meta-Analysis." Paper presented 
at the Annual Meeting of the National Association for Research in Science 
Teaching, Ellenville, NY, April, 1981, ED 202 739. - 

Atwater, M.A.M. "The Influence of Cognitive and Affective Variables on the 
Success of Black Undergraduate Students jn Science and Engineering 
Curricula at a Predominantly White University," (North Carolina State ' 
' University at Raleigh, 1980.) Dissertation Abstracts International, 
41(12): 5044-A, June, 1981. ► 

Azeke T O. "A Comparison of Attitudes Toward Science and Science 

Teaching Held by Administrators and Primary School Teachers in Bendel 
Stat« of Nigeria." (The University ^of. Iowa, 1980.) Dissertation 
Abstracts International , 42(3): 1084-A, September, 1981. 

Baiah S T "Primary Science Curriculum Development in Af rica--Strategies, 
Problems, and Prospects with Particular Reference to the African Primary 
Science Programme." - European Journal of Science Education, 3(3): 
259-269, July-September, 1981. 

Bafbrat, W.H. "An Analysis of Attitudinal Differences Between Teachers 

involved in Science: A Process Approach." (The University of Florida, 

1980. ) Dissertation Abstracts International ,. 42(2): 520-A, August, 

1981. ~^ ~ ' 

Baker, D.R. "The Differences Among . Science and Humanities Males and 
Females." Paper presented at the Annual Meeting of the National 
Association for Research in Science Teaching, Ellenville, NY, April 5-8, 
1981. ED 204 148. * 

Bartoy, H. "Teaching Students to Understand the Advantages- and Disadvan- 
tages of Teleological and Anthropormorphic Statements in Biology. 
Journal of Re search in Science Teaching , ^8(1): 79-86, January 1981. 

— 7 

Bastian, J.H. "Perceptions of Science Held by Young Adults in 1972." 

(Harvard University, 1980.') Dissertation Abstracts Int ernational, 41(.yj-: 
3927- A, March, 1981. L 



68 



Beasley, W. "Beginning Science Teaclier Confidence at Attaining Teaching 
Competencies Considered Important by Their Future Peers." Australian 
Science Teachers Journal , 27(2)" 77-84, August, 1981. 

Belandria, L.C. "A Cross-National Study of the Multilevel Effects^ of Social 
Background on Achievement." Paper presented at the Annual Meeting of 
the American Education Research Association, Los Angeles, CA, April 
13-17, 1981. ED 206 497. 

Bell, B.F. "When Is An Animal, Not An Animal?" Journal of Biological 
Education , 15(3): 213-218, Autumn 1981. 

Benefield, L.W., Jr. "The Effects of Voluntary and Mandatory Diagnostic- 
Prescriptive Instruction on Achievement, Retention and Attitudes of 
Junior College Biology Students of Varying Aptitudes, Locus of Control 
Perceptions and Cognitive Development Levels." (University of Georgia, 
1981.) Dissertation Abstracts International , 42(5)" 2055-A, November, ^ 
1981.: 

Bernreuter, J.D., III. "A Study of Self Concept and Achievement of Inner 
City Black Severlth Grade Students as Influenced by Values Clarification 
Lessons in Science." (University of Northern Colorado, 1980..) 
Dissertation Abstracts International , 41(9): 3973-A, March, 1981. 

Bigelow, C.S. "Machine Tool Technology: A Task Analysis of the Physics 
and Mathematics Requirements." (Brigham Young University, 1981.) 
Dissertation Abstracts International , 42(2): 520-A, August, 1981. 

Black, R.W. "An Assessment of the Effects of the Use of the Gagne Teaching 
Model on Cognitive Performance and Development in the Piagetian Interpre 
tation." (Terfiple University, 1980.), Dissertation Abstracts International , 
42(4): 1573-A, October, 1981.. 

Blecha, M.T. "The Development of Instructional Aids for Teaching Organic 
Chemistry." (Kansas State University, 1981.) Dissertation Abstracts 
International , 42(1): 208-B, July, 1981. 

Blosser, P.E. "A Critical Review of the Role of the Laboratory in Science 
Teaching." ERIC Clearinghouse for Science, Mathematics and Environ- 
mental Education, The Ohio State University, Columbus, April, 1981. 
ED 206 445. 

Blum, A. "Effect of an Environmental Science Curriculm on Students' Leisure 
Time Activities." Journal of Research in Science Teaching , 18(2): 
145-15.5, March, 1981. 

Blum, A. "A Survey of Environmental Issues Treated in Science Education 
Curricula, Before and After 1974." Journal of Research in Science 
Teaching , 18(3): 221-228, May, 1981b. 

Blum, A., et a[. "Development and Evaluation of a Curriculum Adaptation 
Scheme." Science Education, 65(5): 521-536, October, 1981. 



Botti, J. A., and Fowler, H.S. "The Comparative Effects of Congruent and 
Incongruent Teacher Verbal Behavior on Higher Level Learning Outcomes 
of- Secondary Biology Students During Discovery/Inquiry Laboratories." 
Paper presented at the Annual iVleeting of the National Association for 
Research in Science Teachirig, Ellenville, NY, April, 1981. ED 202 736. 

Bottomley, J., and Ormerod, J.B. "Stability and Lability in Science Interest 
* from Middle Schools to the Age of Science Choices (14+)." European 

Journal of Science Education , .3(3): 329-338, July-September, 1981. 

Boulanger, F.D. "Ability and Science Learning: A Quantitative Synthesis." 
Journal of Research in Science Teaching , 18(2): 113-121, March, 1981a. 

Boulanger, F.D. "Instruction and Science Learning: A Quantitative Synthesis." 
Journal of Research in Science Teaching , 18(4>: 311-327, July, 1981b. 

Boulanger, F.D., and Kremer, B.K. "Age and Developmental Level as Ante- 
cedents of Science Learning." Journal of Research in Scien ce Teaching, 
18(4)-: 371-384, July, 1981. 

Bowie, B.K. "Sustaining the Effects cf Inservice Training in Questioning 
Techniques in a Science Curriculum." (The Catholic University of 
America, 1981.) Dissertation Abstracts International , 42(4): 1595- A, 
October, 1981. " 

Bradley, CF. "The Effects of Different Visual Stimulation Modes on the 
Science Achievement of College Studentfe with Varying Levels of Spatial 
Visualization Skill and Cognitive Level.'' (University of Georgia, 1981.) 
/ Dissertation Abstracts International , 42(2): .640-A, August, 1981. 

Brandenburg, R.K. "Development of a Predictive Systems Model for Course 
Research and Improvement." (Michigan State University, 1980.) 
Dissertation Abstracts International , 41(12): 5044-A, June, 1981. 

- Brendzel, S.D. "The Relationship Between Proportional Reasoning and Visual 

Spatial Ability." (Rutgers University The State University of New Jersey, 
1981.) Dissertation Abstracts International , 42(4): 1574- A, October, 1981. 

Britti, N.G. "Effects of Examples as Context on Learning New Information 

from Expository Materials." (University of Illinois at Urbana-Champaign, 
1981) Dissertation Abstracts International , 42(6): 2568-A, December, 1981.- ^ 
' ' ' 

Brunk, V.N. "Validation of a Sociomusic Curriculum: Music Integrated with 
Social Studies and Science for Young Learners." (Texas A&iVl University, 
1981.) Dissertation Abstracts International , 42(3): 980-A, September, 
1981. 

Buchweitz, B. "An Epistemological Analysis of Curriculum and an Assessment 
of Concept Learning in Physics Laboratory." CCornell University, 1981.) 
Dissertation Abstracts International , 41(12): 5045- A, June, 1981. 



ERIC • 



70 



/ 



Buckner, L.B. "The Development of a Science Resource Guide for Grades 
1-6 in the Autauga County School System." (Auburn University, 1981.) 
Dissertation Abstracts International ; 42(47): 1390-A; October, 1981. 

Burkman, E., et al. "Effect^, of Academic Ability, Time Allowed for Study, 
and Teacher Directedness on Achievement in a High School Science 
Course (ISIS)." Journal of Research in Science Teaching , 18(6): 
563-576, November, 1981. 

Butts, D.P. "A Summary of Research irf Science Education--1979." 
. Science Education ', 65(4): 337-465, September, 1981. 

Caldwell,, J. A. "The Development ^nd Assessment of Procedures to Derive 

Representations of Stgdents' Propositional Knowledge from Multiple Choice 
Test Responses." (Michigan State University, 1980.) Dissertation 
Abstracts International , 4109): 3873-A, March, 1981. ' 
« 

Calvin, C.S., et a[. "Tha Effect of Computer-Assisted Instruction on the 

Attitudes of CoHege Students Toward Computers and Chemistry." Journal 
of Research in Science Teaching , 18(4): 329-333, July, 1981. 

Camp, C.A. "Problem Solving Patterns in Science: Gender and Spatial 

Ability During Early Adolescence." (University of Massachusetts, 1981.) 
Dissertation Abstracts International , 41(12): 5048-A, June, 1981. 

Campbell, R.L. "Intellectual Development, Achievement, and Self-Concept 

of^ Elementary Minority School Children." School Science and Mathematics , 
81(3): 200-204, March;, 1981. 

Capie^ W., and Tobin, K.G. "Pupil Engagement in Learning Tasks: A 

Fertile Area for Research in Science Teaching." Journal of Research in 
Science Teaching , 1^8(5): 409-417, September, 1981. 

Carpenter, J.R. "Measurinjg Effectiveness of a College-Level Environmental 

Earth-Science Course by Changes in Commitment to Environmental Issues." 
Journal of Geological Education , 29(3): 135-139, May, 1981. 

Carter, K.F. "Evaluation of Computer-Assisted Metric Instruction in a Ninth- 
Grade Physical Science Program" (The University of Texas at Austin, 
1980.) Dissertation Abstracts International , 41(11): 4677-A, May, 1981. 

Cartwright, D.D. "Energy Environment Simulator vs. Lecture: Method's of 
Developing Energy Awareness and Attitude in individuals of Various 
Cognitive Levels." (University of Idaho, 1981.) Dissertation Abstracts 
International , 42(3): 1081-A, September, 1981. 

C^rvellati, R., and Perugini, D. "The Understanding of the Atomic Orbital 

Concept by Italian High School Students." Journal of Chemical Education , 
58(7): 568-569, July, 1981. 

Champagne, A.B., et al . "Structural Rep.reisentations of Students' Knowledge 
' Before and MteY Science Instruction." Journal of Research in Science 
Teaching , 18(2): 97-111, March, 1981. 



ERIC 



Campagne, (A.B., and Klopfer, L.E. "Structuring Process Skills and the 

Solutiop of Verbal Problems Involving Science Concepts." Science Education 
65(5) :| 493-511, October, 1981. 

dhapman, K., and Flemjing, J. "Field Tes,t Evaluation Report on Introduction 
to Polymer Chemistry," Journal of Chemical Education , 58(11): 904-907, 
November, 1981 . , 1 

Charlton, R.E. "The Interactive Effect on Biology Achievement of Learning 

Activities and Studknt Types Identified by the Myers-Briggs Type Indicator 
(University of Pittsburgh, 1980.) Dissertation Abstracts International , 
41 (7) :y 2908V A, January, 1981. 

"Chemistr^i Texts Preach As Well As Teach." Chemical and Engineering News , 

, 59(39)|: 39, September, 1981. 

i 

Clark, J.vl "development of Seriation and Its Relation to the Achievement 

of Inferential Transitivity." (Rutgers University The State University of 
New Jersey, 1980.) D issertation Abstracts International , 41(9): 3973-A, 
March] 1981. 

I 

Cobbins, r|.H. "Laboratory and Field Skills to be Included in Preservice 
Curricula for Secondary School Biojogy Teachers." (The American 
University, 1980.) Dissertation Abstracts International , 42(2): 640- A, 
August, 1981. 

Cohen, H.G-. "The Use of Manipulativ^s and Their Effect on the Development 
of Spajtial Conceptualizations." ER]C Document Reproduction Service 

Arlington, VA, 1981. ED ?07 860 

1 ♦ 

Cbntessa, J.J. '"The Influence of Learner Personality Factors upon Cognitive 
Development and Acquisition of fhe Science, Concept of Model Bujiding 
with Eighth Grade Students." (The University of Connecticut, 198G.) 
Dissertation Abstracts International , 41(2): 528-A, August, 1980. 

Gotham, J.C., and SmitK, E.L. "Development and Valjdation of the 

Conceptions of Scientific Theories Test." Journal of Research in Science 
Teaching , 18(5): 387-396, September, 1981. 

Cowger, J.M. "Young Children's Knowledge of Sugar." ^(University of 

lllinoisj at Urbana-Champaign, 1980.) Dissertation Abstracts International , 
41(11): 4603-A, May, 1981. 

doK, D., and Berger, C.F. "Microcomputers are Motivating." S cience and 
Children , 19(1): 28-29, September, 1981. . . 

Crosby, T. ! "The Effectiveness of Pertinent Biological Science-Content Articles 
and the Relating of Biological Science Knowledge to the Non-Science 
Studen|t's Major on Attitude Modification and Academic Achievement." 
(The Pennsylvania State University, 1980. ) Dissertation Abstracts 
International , 41(9): 3856-A, March, 1981. ' ' . 



72. 



Dagostino, L. "An ■ Explor^atory Study of How Ninth Grade Boys Read Short 
Stories and Science Selections." rsyraci;ise University, 1981.) 
Dissertation Abstracts International , 42(5): 2044-A, November, 1981. 

)aloisio, T.C. "An Analysis of the Relationship Between Cognitive Style and 
the Subject Area Specialization of Secondary Teachers^ in Connecticut. 
(The Unlvej:;sity of Connecticut, 1980.) Dissertation Abstracts 
— interhational , 41(8): 3399-A, February, ^-1981 . 

Daifion, A.J. "Learned Helplessness in Science and the Failure to Achieve 
Formal Thought." (University of Pennsylvania, 1981.) Dissertation 
Abstracts International, 42(6): 2596-A, December, 1981. 




Daufpe, R.J. "The Use of Selected Variables to Compare Science Content 
\ Achievement and Science Process Skill Achievement in Two' Junior High 
JchodI Science .Programs: ISCI and Traditional." (University of Southern 
.irtississippi, 1981.) Dissertation Abstra'cts International , 42(6): 2597-A, 
December, 1981. . ' 

Davidson, D. "Children's Concepts of the Human Body: A Study in Cognitive 
Dfevelopm.ent." (United States International University, 1981.) Dissertation 
Abstracts International, 41(11): 4282-B, May, 1981. 



Davies,\c.S. "Teaching Introductory Chemistry: Generality of the PSI 

Approach." Journal of Chemical Education , 58'(9): 686-689, September, 



1981. 
Davis 



,, gIr. "The Relationship Between Science Anxiety and FoKmal Reasoning 
in Secondary Students." (University of Northern Colorado, 1981.) 
• Dissertation Abstracts International , 41(10): 4350-A, April, 1981. 

/ , , ■ _ 

Deboer, G. E. "The Effect of Retesting on End-of-Semester Performance 
. in Hi^h School Chemistry at Three Revels of Previous Science Achieve- 
ment." Journal of Research in Sciehce Teaching , 18(3): 261-267, May, 
^1981. ; . 

Delaney, M.>F., and Warren, F.V., Jr. '"Teaching Chemometrics: A Course 
on Application of Mathematical Techniques to Chemistry." Journal of 
Chemical Education , 58(8): 646-651, August, 1981. 

DeLuca, F.P.' "Application of Cluster Analysis to the Study of Piagetian 
Stages of Intellectual Development.}" Journal of Research in Science 
Teaching , 18(1): 51-59, January, ' 1981 : " j 

DeMelo, H.T. "Visual Self-Paced Instrljction and Visual Testing in Biological , 
Science at the Secondary Level." '(The Pennsylvania State University, / 

1980. ) Dissertation Abstracts Internatidnal , 41(12): 4954-A, June, 

1981. , . - 

^ 

Diamond, J. "The Ethology of Teaching: A Perspective from the Observations 
of Families- in Science Centers." (University of California, Berkeley, 
1981.) Dissertation Abstracts International , 42(1): 159-A, July, 1981. 



/ > 

I / 



ERIC 



// . 

Dillashaw, F.G., and Okey,' J.R. "The Effects^'of a Modified Mastery Learning^ 
Strategy on Achievement, Attitudes, and/Qn-Task Behavior of High 
School Chemistry Students." Paper Resented at the Annual Meeting of 
the National Association for Research in Science Teaching, EllenvJIle, 
NY, April, 1981., ED 201 515 ' 

Dirks, O.L. "The Effects of Different Learning Levels of Behavioral Objectiv/es 
and the Time of Their Possession on Relevant and Incidental Learning. y 
(University of llJinois at Urbana-Champaign, 1980.) Dissertation Absti/a'cts 
International , 41(il1): ■4591-A, May, 1981. - ■ ' . 

Dobbins^ M.F., IV. "The Use of Chromatography to Improve the Attitudes of 
High School Chemistry Students Toward Science." (University of Pennsyl- 
vania, 1980.) Di:ssertation Abstracts International , 42(2): ,640-A, 
August, 1981. ' . 

, Dobey , D.C. "The Effects of Knowledge on Elementary Science Inquiry 
Teaching." (Syracuse University, 1980.) Dissertation Abstracts 
International , 41(9): 3973-A, March, 19^1. 

1 

Dolphin; W.D. "The Need for Research in Individualized Instruction." 

Journal of College Science Teaching , 11(1): 30-31, September, 1981. 

boody; W.J. "Cognitive Correlates /of Sex Related Differences in iSpatla! 
1 Ability." ^(Syracuse \Jn\vers\tp , 1980.) Dissertation Abstracts 
1 International ; 41(7):' 3033-A J January ; 1981. j 

Dorner; R.F. "Development of Analogies Portraying Solid State physical 
\ Science Principles for Teachjjjg Industrial Arts Electronics;."; (New York 
i University; 19JB1.) Dj^ertation Abstracts International ; 4il(12): 5006-A, 
1 Juae7-i98i'" 

Dbwnie, R., and Maden, R. "Teaching Methods in Biology— How Can We Get 
Information to Flow?" Journal of B,iological Education , 15(1); 47-50. 
Spring, 1981. ~ 

Dresser, H.H.", and Butzpw, J.W. "The Effects of Selected Variables on 

the Implementation of a, Mar'ine Education Infusion Curriculum." School 
[science and Mathematics , 81(6): 480-486, October, 1981. 

Duckinpw, R.L. "Culturally Attributable Interactions Between a Stateside 
:ience Teacher and Chamorro Students on Guam." (University of 
llhnois at Urbana-Champaign, 1"980.) . Dissertation 'Abstracts International , 
41 mi): 4635- A, May, 1981. 

Duni<ertbn, J., and Guy, J.J. "The Science Teaching Observation Schedule: 
Is it Quantitative?" European JournaT of Science Education , 3(3): 
313-316, July-September, 1981. 

Dunkleberger, G.E., and Knight, C.W., II. "A Determination of the Cognitive 
Consequences Derived from Mastery-Based Science Instruction." School 
Science and Mathematics, 81(5): 383-387, May-June, 1981. 



74 



DurYlop; 'D.L.; and Fazio, F'^ "The Effects of a One-Day Energy Workshop on 
Science Teacf^ers' Attitudes Toward Energy-Related Topics." Paper ' \ 
.presented at the Annua! Meeting of the National Association for Research' 
. / in- Science Teaching; Ellenville;* NY; April; 1981. ED 201 490 . .j ' 

Egglestop; J.F.; and GaltoH; M.J. "Reply to the Article by J. Dunkerton 
and JcJ. Guy." European Journal: of Science'. Education ; 3(3): 317-319/ 
- July-September; 1981. ' - ^ 

E^^pO; J.U,J.' "A Survey -of Chemistry -Laboratory Safety Practices in Selected 
High Schools of Alabama and a Proposed Chemistry Laboratory Satety* 
Module." '(The University Qf Alabama5:)^l986. ) Dissertation Abstracts 
tnternatipnal , 41(8): 3516-A; February; 1981. 

Eldridge; J.C. "A Historical Study of the Relationship Between the Philosophy 
of John Dewey and the Early Progressive Colleges: An Investigation qf 
. the Role of Science." (University of Massachusetts,. 1981 . ) Dissertation 
Abstracts International ; 41(8): 1085-A; September, 198-1. ' ~ 

Elliot; L.G. "Framework for Supporting Curriculum Inte^gration^of Science * 
• and Math in Rio de Janeiro." (Jjniversity of California; Los AngeleS; 1980.) 
Dissertation Abstracts International; 42(1): 69-A; June*; 1981. ^ ^ 



Enyeart, M.A. "Relationships Among Propositional LogiC; AnalogiT:a( Rea'sonirig; 
and Piagetian Level." (Rutgers University The Stat^'Uriiversity of New 
Jersey; New Brunswick^ 1980.) Dissertation Abstracts * I riternatio'nal; 
4i(9): 3974- A; March; 1981. 

Esler, W.K.; and Anderson; B. "Can Science Aid in Remediating^the State 
. Assessmerdt Reading* Deficiencies?" School Science and Mathematics ; 
81(4): 278-286, Apri); 1981. ^ * ' 

Farmer; W,A.; et al. "An Analysis of the Range of .2B and SA'Responses 

to Three Ihelder Tasks. "- Paper presented at the Annual Meeting of thQ 
'National Association for Research in Science Teaching; Elienvill6; NY;' 
April; 1981;! ED 200 4.46 ^ 

Farragher, P., and SzabO; M. "l!earning Environmental Sciemce from Text 
* Aided by a Diagn9Stic and Prescriptive Instructional §trategye"' Paper 
presented at the Annual Meeting of the National Association for) Re§earch^ 
^in Science Teaching,; Ellenville; NY; April; 198-1. EP 2J.4 137: ' 

Finley, F.N. "A Philosophical Approach to Describing Sci.ence jCohtent: An 

Example from Geologic Classification." Science Education , 65(5)": 513-519;. 
October; 1981. ^ 

Flj^fier, D.L., and Graser, B.J.^ ",Validlty and Use of the My Class Inventory'." 
Science Education, 65(2): 145-156, April, 1981. . — . . . 



ERIC 



75 




Fitzgerald, T.A., Jr. ^'Evaluating Humane Education: Do Humane ^ 
Sodety Education Programs Result in linproved Attitudes Toward 
Animal Life?" (University of Coforado at Boulder, 1980.) 
Dissertation Abstracts International , 42(1): 70-A, July, 1981. 

Folkomer, T.H. "Comparison of Three Methods of Teaching Geoiogy 
in Junior High School." Journal of Geological Education , 29(2): 
74-75, March, 1981. 

Fouda, S.Z. "Effectiveness of Two Instructional Designs Based'On 

Gagne's Learning Hierarchy rnd AusubeMs Subsumption Theory And 
-=Fwo-P/todes of Presentation in Teachinfg . the Concept of 'Mutualism 
in Nature' to Tenth Grade Girls in The Egyptian High Schools." 
(Temple University, 1980.) Dissertation Abstracts International , 
41(8): 348B-A, February, 1981. 

Franklin, C.E. "The Identification of the Philosophy of Jacob' i 
Brownowski and Its Implication for Science Education." (Georgia 
State University, College of Education, 1980.) Dissertation Abstracts 
International , 42(1): 1S9-A, July, 1981.* 

, 

Fraser, B.J. "Enquiry Skill Proficiency, ^nd Socioeconomic Status." 
School Sciencgrgnd Mathematics , 81(8): 665-672, December, 1981. 

Fredette, N.H. "College Student Conceptions of Electric Circuits." 
(University of Massachusetts, 1981.) Dissertation Abstracts 
international , 42(3): 1085-A, September, 1981 

Gabel, D. L. ,and Sherwood, R.D. "Facilitating Problem Solving in 
. High -^School Chemistry." Paper presented at the Annual Meeting 
of the National Association for Research in Science Teaching, ' 
Ellsworth, NY, April, 1981a. ED 2^2 671 

Gabel/ D. , and Sherwood, R.D.^ "High School Sdence Courses Do ivlake 
3 Difference. School Science and Mathematics 81(6): 502-506, . 
October, 1981b. ^ 

Gallagher, J.J. and Yag.er, R.E. "Science Educators' Perceptions of 
Problem? Facing Science Education: A Report of Five Surveys." 
Journal of Research in Science Teaching , 18(6): 505-514, November, 
198^ ^ ' 

Gallagher, V.<3. "A Comparative Study of the Female image in Selected 
Elementary School Science Textbooks." (University of the Pacific, 
1981.) Dissertation Abstracts international , 42(1): 81-A, July, 
1981. 4O0 

Ganiel, U. and Hofstein, A. "Objective and Continuous Assessment of 
Student Performance in the Physics Laboratory.'! Paper presented 
at the Annual Meeting of the National Association for Research in 
Science Teaching, Ell^nville, K.Y., April, 1981. ED 206 509 



76 



S3 



Gann, L.L. and Foivier, H.S. "An Experimental Study \nto the Effect 

Science Teachirjg oh the Fourth-Grade Child's Concept of the 
1 Piagetian Physical Causality.". Paper presented at the Annual 
i Meeting of the National Association for Research in Stience 
l Teaching, Ellenville,, N . Y. , April, '1981. ED' 205 370 \ 

j ' . \ 

hbegbe, F.S. "Teacher Characteristics- Associated with th^ 

Implementation of the SAPA Approach to Teaching Science in 

' Libe/ia." (University of Illinois at Urbana-Champaign, 1^980.) 

Dissertation Abstracts International , 41(12): 5064-A, Jui^e, 1981. 

Gennafo, E.D. "Assessing Junior High-Students' Understandfng of 
Density and Solubility." School Science and Mathematics ,' 81(5), 
399-404, lyiay-June, 1981a. 

Gennaro, E.D. "The Effectiveness of Using Previsit Instructional 
Materials on Learning for a Museum Field Trip .Experience.'' 
Journal of Research in Science Teaching , 18(3J: 275-279, May, 1981b. 

Gerace, W.J. and Mestre, J. P. "Problem Solving Skills of Hispanic 

College Students." Paper presented at the Remedial and Developmental 
Mathematics in College: Issues and Innovations Conference, 
City University of New York, April 9-!l; 1981. ED 204 151 

i ~ 

Giles, T.W. "A Comparison of Effectiveness of Advance Organizers and 
' Clustering Singly and in Combination upon Learning in the > 
I Planetarium." (The Pennsylvania State University, 1981 . ) 
' Dis.sertaticn /=kbstracts International , 42(1): 70-A, July, 1981ai 

Glass, L.W. "The Relationships Between Cognitive Functioning Level 
and Understanding of the Heterotroph Hypothesis." Seience 
Education , 65(3): 311-316, July, 1981a. 

Giass, L.W. ^"Outcomes of ah Energy Education Workshop for Secondary 
School Science Teachers." School Science and Mathematic s, 81,(6) 
496-502, October, 1981b. , ' 

Glenn, A.D., and Gennaro, E.D. "Attituctles of Science and Social-Studies 
Teacners Toward Interdisciplinary Topics and Value Questions." 
School Science and Mathematics , 81(6): 451-458, October, 1981 J 

Goldman, R. and" Goldman, J. "What Children Want to Know About Sex 

and What They Claim to Receive in School; A Comparison of Austral- 
ian with English, North American and Swedish Children." 
Australian Science Teachers Journal , 27(2): 61-69, August, 1981. 

Good, R. and Fletcher, H.J. "Reporting Explained Variance." Journal 
of Research in Science Teaching , 18(1): 1-7, January, 1981. , 

Green, .JVI.R. "The Predictors of Science Teaching Performance in 
Elementary School Teachers." Paper presented at the Annual 
Meeting of the National Association for Research in Science 
Teaching, Ellenville, N.Y., April, 1981. ED 212 471 



77 



\ 



Greene, S.E. "Jamaican Campus Plants--The Vines." (University ^of 
Montana, 1980.) Dissertation Abstracts International , 41(7): 
3034-A, January, 1981. 

Griffin, K.F. "A Multidimensional Model for Cognitive Style 

Determination-" (Ball State University, 1979.) Dissertation 
Abstracts International , 41(7): 3d34-A, January, 1981- 

Gunstone, R.F. "Cognitive Structure and Performance After Physics 
Instruction." Paper presented atjthe Annual Meeting of the 
American Educational Research Association, bos Angeles, CA, 
April, 1981. ED 202 703 - ^ 

Gunstone, R.F. and White, R.T. "Understanding of Gravity." Science 
Education, 65(3): 291-299, July, 1981. 

Haberly, S.D. "The Differential Effects of Modeling Within the 

Secondary Science Student Teaching Experience." (The University 
of Texas at Austin, 1981.) Dissertation Abstracts International , 
42(3): 1085-A, September, 1981. 

Hall, G.L. "Tlie Teaching of Ecology in a Novel and Relevant Wilderness 
Setting and Its Effects on the -Ecologies Thiiwking; Feeling, and 
Perceiving of Elementary School Youth." (University of Montana, 
1980.) Dissertation Abstracts International , 41(8): ?S14-A, February, 
1981- 

Halliday, J.S. "TEC Physics Assessment," Physics Education ^ 16(3): 
. 172-177, May, 1981. ^ ^ 

Halyard, 'R.A., et al . "Who Succeeds in an Independent, Open Laboratory?" 
Clayton Junior Co'iRge, Morrow, Geor'gia, 1981. ED 205 367 

Hansen, T.P., et a[. "What Teachers Think Every High School 
Graduate Should Know About Computers." School Science and 
Mathematics, 81(6): 467-472, October, 1981- 



Harms, N.C. and Yager, R,E. (Eds.) What Research Says to tm Science 
Teacher, Volume 3 . ERIC Clearinghouse for Science, Mathematics, 
and Environmental Education, The Ohio State University, Columbus, 
December, 1980. ED 205 367 

Harris, R.J. "Relationship of Counseling Factors to Minority Females* 
Participation in Mathematics and Science." (The University of 
Wisconsin-Madison, 1980.) Dissertation Abstracts International , 
42(1): 87-A, July, 1981. 

Harvey, F.A. "The Interaction of Television Viewing and Experience 
with Marnpuiable Materials in Children's Science Concept Devel- 
opment." (Harvard University, 1980.) Dissertation- Abstracts > 
* ^ International, 41(8): 3514-A, February, 1981. 



ERiC 78 



85 



< 



Haukoos, G.D. "The 'interaction Effect of Selected Student Character- 
istics and Learning Environment of Science Process Skills." (The 
University of Iowa, 1981.) Dissertation Abstracts International , 
42(5): 2055-A, November, 1981. 

Hay, J. A. "Effects of Cooperative Goal Structuring on Sixth Grade 
iScience Students' Abilities to Initiate Task and Maintenance Group 
Behaviors." (Michigan State University, 1980.) D issertation 
Abstracts International , 41(9): 3857-A, March, 1981. 

Hegarty, E.H. "The Role of Laboratory Work in Teaching Microbiology 
at University Level." (University of New South Wales Australia, 
1980.) Dissertation Abstracts International , 42(4): 1322-B, 
■October, 1981. 

Helselth E.A., et al. "Predicting Scrence Achievement of University 
Students on the Basis of Selected Entry Characteristics." Paper 
presented at the Annual Meeting of the National Association for 
Research in Science Teaching, Ellenville, NY, April, 1981. 
ED 204 134 

Henderson, L.E. "Cognitive 5tyie as an Intervening Variable in 

Determining Science Achievement Among Black College Students." 
(University of Houston, 1980.) Dissertation Abstracts International , 
41(9): 3952-A, March, 1981. 

Hess, CM.,' and Shrigley, R.L. "A Study of the Effect of Three Modes of 
Teaching on Metric Knowledge and Attitude." Science Education , 
65(2); 131-138, .April, 1981.'- 

Hewson, M.G. "Effect of Instruction Using Students* Pripr Knowledge 
and Conceptual Change Strategies 'on Science Learning. Part I: 
Development, Application and Evaluation of Instruction." Paper 
pr^esented at the Annual Meeting of the National Association for 
Research in Science Teaching, Ellenville, NY, April, 1981. ' ^ ^ 
ED 204 128 

Hewson, -P. W., and Hewson, M.G. "Effect of Instruction U&ing Students* 
Prior Knowledge and Conceptual Change Strategies on Science 
Learning. Part II: Analysis of - Instruction . " Paper presented at 
the Annual Meeting of the National Association for Research in 
Science Teaching, Ellenville, NY, April, 1981. 

Heyneman, S., and coxley, W. "Influences on Academic Achievement Across 
High and Low Income Countries: A Re-analysis of I EA Data." 
Paper presented at the Annual Meeting of the American Educational 
'Research Association, Los Angeles, CA,, April, 1981. ED 204 117 

Hillpian," R.A.H., et a[. "A Preliminary Study of Some of the Learning 
« ' and Assessment Difficulties in Connection with 0-Level Electro- 

chemistry." School Science Review , 63(222): 157-163, September, 
1981. ' , . - . 

er|c \, 79 

' ■ ■ 86 



Ho, K.K. "Science Education and the Medium of Instruction: Chinese 
or English?" (The University of British Columbia Canada, 1980.) 
Dissertation Abstracts International , 42(6):^ 2597- A, December, 1981. 

Hodes, L., and Morsch, William. "A Comprehensive Assessment of Science 
Education in the Two-Year College." Westat Research, Inc. Rockville, 
Maryland, 1980. ED 210 197 

Hofstein, A., et al. "Some Aspects of Scientific Curiosity in Secondary 
School StudeTTts." Science Education , 65(2): 229-235, April, 1981. 

Holliday, W.G. "Selective Attentional Effects of Textbook Study Questions 
on Student. Learning in Science." Journal of Research in Science 
Teaching , 18(4): 283-289, July, 1981; 

Holliday, W.G., and Benson, G.D. "Using a Chart-Table Medium to Focus 
Students' Attention on Science Concepts." Paper presented at the 
Annual Meeting of the National Association for Research in Science 
Teaching, Ellenville, NY, April, 1981. ED 202 735 

Hopkins'; M.S.C. "A Cloze Study of High School Students' Reading 

Ability in Their Assigned Textbooks in Science and Social Studies." 
(The University of Texas at Austin, 1981.) Dissertation Abstracts 
International , 42(3): 1076-A, September, 1981. 

Horak, W.J. "Field Experiences: Their Effects on Beliefs of Preservice 
' Elementary Teachers." Science Education , 65(3): 277-284, July, 1981 

Horton, P.B. "The Role of Teacher Characteristics and Personality 
in Student Learning in Individualized Science Programs." ERIC 
Document Reproduction Service, Arlington, VA, December 1981. 
ED 211 381 

^owe, A.C., and Shayer, M. "Sex-Related Differences on a Task of 
Volume and Density." Journal of Research in Science Teaching , 
18(2): 169-1,75, March, 1981. 

Hudson, H.T. and Rottman, R.M. "Correlation Between Perforntance in 
■ Physics and Prior Mathematics Knowledge." Journal of Research 
in Science Teaching , 18(4): 2Z\-224, July, 1981. 

Huggins, L.M. "Laboratory Methods and Analysis of Fossil Leaves 
and Their Application to Educational Curricula." (University 
of Idaho, 1980.) Dissertation Abstracts 'International , 41(12): 
5046-A, June, 1981. 

Hummell, J.F. "A Study of Selected Personality Characteristics and 
Science Related Attitudes of. ^Jinth Grade, Female Students in 
^ Urban, Parochial High Schools." (Temple University, 1981.) 
Dissertation Abstracts International , 42(5): 2055-A, November, 
1981. 

latridis,,M. ' "T6aching Science to Preschoolers." Science and Children , 
19(2): 25-27, October, 1981. 



80 

^7 . 



er|c' 



Isham, G.L. "A Computer Modeling Technique to Explore the Relationship 
of Cognitive Style and Mode of Feedback in Learning Theory.'* ^ 
(University of Washington, 1980.) Dissertation Abstracts 
International , 41(7): 3034-A, January, 1981. 

Jack, L.C., Jr. "An Analysis of Factors in Selected Nebraska Secoj^dary 
Schools That Moderate Instruction and Topics in the Biology ^ 
Classroom." (The University Nebraska-Lincoln, 1981.) 
Dissertation Abstracts International , 42(5): 2056- A, November, 1981. 

James, R.K., and Hall, G. '*A Study of the Concerns of Science Teachers 
Regarding an Implementation of ISCS." Journal of Research in 
Science Teachin g, 18(6): 479-487, November, 1981. 

Jaus, H.H. "Students Tell Teachers What They Want From School." 
Science and Children , 18(6): 23, March, 1981. 

Johnstone, A.H.; and Mahmoud, N.A. "Pupils' Rjesponse to a Model for 
Water Transport.'' Journal of Biological Education , 15(3): 203-208, 
August,^ 19^:1. 

Jolly, P.E. "Student Achievement in Biology in Terms of Cognitive Styles 
of Students and Teachers." (The Louisiana State University and 
Agricultural and Mechanical College, 1980.) Dissertation Abstracts 
International , 41(8): 3403-A, February, 1981. 

Jcncas, L.J. ^"Computer Assisted Teaching of Organic Synthesis." 

(Tufts University; 1981.) Dissertation Abstracts International , 42|1): 
215-B, July, 1981. 

Jones, D.R. ''A^'comparison of Pupil Control Ideology of Science and 

Non-Science Secondary Student Teachers." Paper -presented at the 
Annua! Meeting of the National Association for Research in Science 
Teaching, Ellenville, NY, April, 1981. ED 201 525 

Juraschek, W.A., and Grady, M.T. "Format Variations on Equilibrium in 
the Balance." Journal of Research in Science Teaching , 18(1): 
47^49, January, 198T7 

Kargbo, D.B. ''Operational Structures Applied by Children to Problems 
Related to Predator-Prey Interaction in Ecology and the Beliefs Held 
About This Phenomenon: A Comparison With Inhelder and Piaget's 
Study of the Hydraulic Press Problem." (The University of British 
Columbia, Canada, 1980.) Dissertation Abstracts International , 
42(6): 2597-A, Decenhber, 1981. ' 

Kermis, W.J. "Testing Cues and Test Anxiety: Their Effects on 

Science Test Scores." (Syracuse University, J980,) Dissertation 
Abstracts International , 41(8): 3515-A, February, 1981. 

Kirkiand, E.R. "The Feasibility of ♦the Use of Dimensional Analysis 

As a Quantitative Problem Solving Technique in High. School Physics.' 
(Temple University, 1981.) Dissertation Abstracts International , 
42(2)': 641 -A, A^ugust, 1981. 



81 V 



Kirschbaum, L.T.} '^An Empirical Comparison of Tin ree\ Met hods of 

Formative Evaluation of Instructional Materials." (the Florida State 
University, 1980.) Dissertation Abstracts International , 41(12): 
4958- A, June, 1981 • 

Koballa, T.R., Jr. "The Effect of Integrative Complexity on the • 
Systematic Design of a Persuasive Communication for Changing 
Attitudes of Preservice Elementary Teachers Toward Energy 
Conservation." (The Pennsylvania State University, 1981.) • 
Dissertation Abstracts international 42(6): 2598-A, December, 1981 - 

Koran, J.J., Jr., and Koran, M.L^ "The Effects of Teacher Anxiety and 
Modeling on the. Acquisition of a Science Teaching Skill and 
Concomitant Student Performance." Journal of Research in Science 
Teaching , 18(4): 361-370, July, 1981. 

Koran; J.J., Jr., and Lehman, J.R. 'What Research Says: Teaching 

Children Science Concepts: The Role of Attention." Science and ^ * \ 
Children , 18(4): 31-32, January, 1981. \^ 

Kushner, W.S. "The Effects of the Mastery Paradigm on Summative 

Achievement in a High School Biology Laboratory Course." (Syracuse 
University,' 1981. ) Dissertation Abs.tracts International , 42(5): 
1933-A, November, 1981. 

Kyle, S.A,P. "Curriculum Resources: Women in Science, Medicine, and 
Technology." (Wayne 'State -University, 1980.) Dissertation 
Abstracts International , 41(10): 4269-A, April, 1981. 

Lahde, J. A, "Effect of an Educational Land Planning Strategy on 

Students' Cognitive and Affective Development." (The University of 
Michigan, 1981.) Dissertation Abstracts International 42(2): 641-A, 
August, 1981. • 

Land, M.L. "Actual and Perceived Teacher Clarity— Relations to Student 
Achievement in Science." Journal of Research in Science Teaching , 
18(2): 139-143, March, 1981. 

Landes, N., et-al. "The Task Features Analysis System." Reserach 

Series No. 89. National Institute of Education (DHEW), Washington, 
. April, J981. F.D 204 187 

Lane, L.F, "Science Students* Perceptions of the Future-" (George 
Peabody College of Teachers of Vanderbilt University, 1981.) 
Dissertation Abstracts International , (42(4): 1574-A, Coboer, 
. 1981 • 

Langley, W,M,, and Bowman, B.L, "Portable Audio-Tutorial vs. Lectures 
in Presentation of Ecological Concepts." Journal of College Science 
Teaching , J0(4): 236-238, February, .1981 . 

LazarowitZ/ R. "Correlations of Junior High School Students' Age, 
Gender, and Intelligence with Ability in (Construct Classification 
in Biology." Journal of Research 'in Science Teaching" , 18(1): 
15-22, January, 1981. 

^ 82 . " 

ERIC 89 



Lazarowitz, R., and Huppert, I. "The Development of Individualized 
Audio-Visual Learning Units in Junior High School Biology 
and the Students' Achievements." European Journal of Science 
Education , 3 (2): 195-204, April-June, 1981. 

Lehman, J;D., et al. "Cognitive Development and Creativity: A 

Study in Two High Schools." Science Education , 65(2): 197-206, 
April, 1981. 

Lene, G.W. "An Investigation of Textbook Illustrations in Secondary 
• Earth Science." (The University of Texas at Austin, 1931.) 
Dissertation Abstracts International , 42(3): 1086-A, September, 
1981. 

Leonard, W.H., et a^. "An Experimental Test of an Extended Discretion 
. Approach for High School Biology Laboratory Investigations." 
Journal of Research in Science Teaching , 18(6): 497-504, November, 
1981. 

Levandowski, C.E. "Epistemology of a Physics Laboratory on Electicity 
and Magnetism." (Cornell Univirsity, 1981.) Dissertation Abstracts 
International , 42(4): 1575-A, October, 1981-. 

Lichtenstein, J.M. "A Study of the Implementation of the Swaziland 

Integrated Science Programme." (University of lilinois at Urbana- 
Champaigny 1980.) Dissertation Abstracts International , 41(11): 
4673rA, May, 198.1. 

Lien, V. "Teachers, Not Materials, Determine Ultimate Use of Innovations 
in Marine Education." Current, The Journal of Marine Education , 
2(3): 8-9, Spring, 1981. 

Lien, V.M.F. "An Analysis of Teacher Willingness to Use Innovations 
in Education and Marine Education." (The University of Texas at, 
Austin, 1980.) Dissertation Abstracts International , 41(7): 3035-A, 
\ January, 1981. 

Linn, M.C*, et al. "Correlates of Formal Reasoning:- Content and 

Problem Effects." Journal of Research in Science Teaching , 18(5): 
435-447, September, 1981. 

Lombard, A.S. "The Effects of Reasoning Workshops on the Teaching 
^ Strategies of Secondary Science Teachers." (University of 

Massachusetts, 1981.) Dissertation Abstracts International , 41(12): 
5046-A; June, 1981. 

Long, J.C., et aj. "The Effects of a Diagnostic-Prescriptive Teaching 
Strategy on Student Achievement and Attitude in Biology." Journal 
of Research in^Science Teaching , 18(6): 515-523, November, 1981 

Loucks, S..„ and Melle, M. "Implementation of a District-Wide Science 

Curriculum: The Effects of a Three^Year Effort." Paper presented 
at the Annual Meeting of the American Education Research 
AssoQiation, Los Angeles, CA, April, 1981. ED 2tf4 181 



Lueckemeyer, C.L., and Chiapetta, E'.L. "An J nvestigation into the Effects 
of a Modified Mastery Strategy on Achievement in a High School 
Human Physiology Unit." 4ournal of Research 'in Science Teaching , 
18(3): 269-273, May, 1981/ 

Lunetta, V.N., and Tamip/p. "An Analysis of Laboratory Activities: 
Project Physics and/^SSC." School Science and Mathematic s, 81(8): 
p5-642, December^ 1981. 

Lutz,^j:E. "WhQ.Translates Research Into Practice? A Look at the 

_Personaiity' Profiles of Educational Engineers." Paper presented at 
the i^rinual Meeting of the National Association for Research in 
\science Teaching, Ellenville, NY, April, 1981. ED 201 481 

Lycon\, A.C. "The Prediction of Academic Achievement. of Pre- Nursing 
^nd Nursing Students by Using Attitudinal and Preferential 

^^Methods." (North Texas State University, 1980.) Dissertation 

\ " Abstract International , 41(7): 3035-A, January, 1981. 

I MacDougall, A., et a[,. "The Use of Activity-Centered Science 

) ' Activities to Facilitate the Mainstreaming of Elementary School 

^ Children with, Special Needs.«." Science Education , 65(5): 467-475, 

October, 1981.. 

Madden, V.H. "An Approach to Teaching Environmental Education 
° Through Science and Urban Planning." (Columbia University 
Teachers College, 1981.) Dissertation Abstracts Internation al, 
42(5): 1803-B, November, 1981. ; ' 

Mahmoud, H.B. "Secondary School Science Curricula Practices: A 

Ten-Year Longitudinal Study of Schools in Ten States." (The Ohio 
State University, 1981.) Dissertation Abstracts International , 42(5): 
2056-A, November, 1981. ED 206 513 

Mallette, D.L. "The Acceptance of the Goal of Scientific Literacy by 
Science Educators, Supervisors and Secondary School Science. 
Teachers in North Carolina." (North Carolina Stat^ University 
at Raleigh, 1980.) Dissertation Abstracts International , 41(8): 
, 3515-A, February, 1981. 

Maloney, D.P. "Comparative Reasoning Abilities of College Students." 
American Journal of Physics , 49(8): 784-786, August, 1981.. 

Manteuffel, M.S., and Laetsch, W.M. "Problem Formulation in Undergrad- 
uate Biology Student Investigations.' Journal of College Science 
Teaching , 10(3): 160-163, January, 1981. ~ 

Marek, E.A. "Correlations Among Cognitive Development, Intelligence 
Quotient, and Achievement of Higtf School Biology Students.-" 
Journal of Research in Science Teaching , 18(1): 9-14, January, 1981. 

Maria, C.J. "An Evaluation of the Effectiveness of the Use of Inquiry 
Instruction to Foster Creativity in Intermediate Grade Students." 
(Uhiversity of Marvland, 1980 ) Dissertation Abstracts International , 
42(2): 642-A, August, W; 

ERIC 84^^ 



Martin, JR.E., Jr. "The Influence of Communicator Credibility on 
Pre-service Elementary Teachers' Attitudes Toward Science and 
Science Teaching." (The University of Toledo, 1981.) Disserta- 
tion Abstracts International , 42(6): 2622-A, December, 1981. 

Martin. W.W., et a[. "Environmental Effects on Learning: The Outdoor 
Field Trip." Science Education , 65(3): 301-309, July, 1981. 

fyiatthews, C, at a[. "Project LEO Studies of Science Learning 

Environments and Outcomes, 1968-1981." Paper presented at the 
Annual Meeting of the National Association for Research in Science 
«^ Teaching, Ellenville, NY, April, 1981. ED 204 131 

c 

Mayer, R.E. "What Have We Learned. About Increasing the Meaningfulness 
of Science Prose?" Technical Report Series in Learning and Cognition, 
Report #81-4. ""National Science Foundation, Washington, D.C., 1981a. ^ 
ED 205 399 

Mayer, R.E. "Structural Analysis of Science Prose: Can We Increase. 
Problem Solving Performance?" Technical Report Series in Learning 
and Cognition, Report #81-3. National Science Foundation, 
Washington, D.C., 1981b. ED 205 398 

McAdaragh, M.K. "The Effect of Background Experience and an Advance 
. Organizer on the Attainment of Certain Science Concepts." (The 
University of Michigan, 1981.) " Dissertation Abstracts International , 
42(2): 642-A, August, 1981. ED 199 107 

McKenzie, D.L., and Padilla, M.J. "Patterns of Reasoning: Correlational 
Thinking." Paper presented at the Annual Meeting of the National 
Association for Research in Science Teaching, Ellenville, >^Y, April, 
1981. ED 201 487 

McNeill, C.T., and Butts, D.P. "Scientific Literacy in Georgia." Paper 
presented at the Annual Meeting of the National Association for 
Research in Science Teaching, Ellenville, NY, April, .1981. ED 202 680 

McVey, MvK. "The Role of Prior Knowledge in Ninth Grade Boys' . 
Comprehension of a Concept in Science.^* (Syracuse University, 
1981.) D i^^rcrtation Abstracts International , 42(5): 2050-A, 
November, 1981. 

Meadows, C.E., Jr. "Development and Evaluatiort of Audio-Visual 

Tape/Slide Instruction for an Undergraduate/Graduate Ichthyology 
Course." (Ball State University, 1979) Dissertation Abstracts 
' International , 41(7): 2895-A, January, 1981. ' 

Merkle, D.G. "Performance Assessment of Elementary School Science 
Teachers." Paper presented at the Annual Meeting of the National 
Association for Research in Science Teaching, Ellenville, NY, April, . 
1981. 'eD 201 526 

Milakofsky, L., and Bender, D.S. "College Chemistry and Piaget: 

Defining the Sample." Paper presented at Meeting of the Society 
. for College Science Teachers, New York, 1981. ED 202 872 

4 Qc . 



Miller, J.M.;, Jr. "Recently Proposed Alternatives to a Mechanistic View 
of Natiiire and Implicatiofts of Such Alternative Views for Science 
Eclucat'ion." (Auburn , University, 1980.) Dissertation Abstracts 
International , 41(10): 4350-A, April, 1981. 

Miller, P. A. "The Effects of Behavior Model Analysis Snd Formal 

Reasoning Ability of Science Activity Lesson Behaviors of Teachers." 
(University of G€!orgia, 1980.) Dissertation Abstracts International , 
41(10): 4366-A , April, 1981. 

Miller, W.B. "Achievement of Ninth-Grade Students in Science Curricula 
Emphasizing Concrete and Formal Reasoning." (The University of 
Florida,. 1980.) Dissertation Abstracts International , 42(2): 530-A, 
August, 1981. 



Montiel, R. "Implementation and Evaluation of a PSI Mastery-Base 
Curriculum in General Studies for the 'Colegio Universitario De 
.Cabimas,' Venezuela." (University of San Francisco, 1980.) 
Dissertation Abstracts International , 41(11): 4595-A, May, 1981. 

Moore, B.A.B. "Classroom Teachers' Use and Modificatipn of tnst-ouc- 
tional Materials for Mainstreamed, Handicapped Students and 
Perceived Need for Assistance and Training." (The American 
University, 1980.) Dissertation Abstracts International , .41(10): 
' 4279; A, April, 1981. 

Moreira, M.A., and Santos, C.A. "The Influence of Content Organization 
on Student's Cognitive Structure in Thermodynamics." Journal of 
Research in Science Teaching , 18(6): 525-531, November, 1981. 

Morrisey, J.T. "An Analysis of Studies on. ^Changing the Attitude of 

Elementary Student Teachers Toward Science and Science Teaching." 

S cience Education , 65(2): 157-177, April, "1981. 

~ T • ( 

Moshiri, S.M. "A' Quasi-Experimental Study of the Effect of "Audio-Visual 

Media Instruction on Student Achievement, Retention, and. Attitude in 
■ the ISCS Program." (Geonge Peabody College for Teachers of 

Vanderbllt University, 1980.) Dissertation Abstracts International , 

4119): 3974- A, March, 1981. 

Mugiri, E.M. "Factors Affecting the Implementation of Secondary 
School Science Curricula Programs in Kenya." (University of 
Massachusetts, 1981.) Dissertation Abstracts International ,- 42(3): 
988-A, September, 1981. 

Munby, H. ".Thirty Studies Involving the 'Scientific Attitude Inventory: 
What Confidence Can We Have in this Instrument?" Pap6r presented 
at the Annual Meeting of the National Association for Research in 
Science Teaching, Ellenville, NY, April, 1981. ED 202 694 

Murphy, L.P. "An Evaluation of a Biomedical Science Progr/m for 
. Undergraduate Minority Students." (George Peabody College for 
Teachers of .Vanderbllt University, 1980.) Dissertation Abstracts - 
;. International, 41(12): 5016-A, June, 1981. 



ERIC 



9^-' ^ 86 



/ / ■ ■ 

ft 



Newton, R./"£t a[. '^Patterns of Reasoning: Proportional Reasoning." 
Paper presented at the Annual Meeting of the National Aissociation 
fpr Research in Science Teaching, Ellenville, NY, April, 1981. 
ED 202 733 

'/ 

Novak, J. A., .and Voss, B.E. "An Investigation of Relationships Between 
Cognitive Preference Orientation and JungTan (MBTI) Personality 
Types of Eighth-Grade Scienpe Students . " Paper presented at the 
Annual^ Meeting of the ^Ng^tional Association for Research in Science 
Teaching,,* Eljenville, NY/ April, 1981. ' ED 200 447 

Novik, R. "Creativity and Conservation: A. Study of the Relationships 
Between Two Fields of Inquiry and Implications for Science Educa- 
^ tion;*'' (University of Pennsylvania,, 1981.) Dissertation- Abstracts 
^ International , 42(3): .lOST-A, September, 1981. 



Novick, S., and Nussbaum/ J. "Pupils' Understanding /if the Particulate 
Nature of Matter: A /Cross-Age Study.*' Science Education , 65(2): 
187-196, AF^riM98l. ~ 

Nummedal, S.G.„ and Collea, F.P. "Field Independence, T ask Amb iguity / 
and PerfdhrViance on a Proportionaf Reasoning Task."^ Journal: of^ 
" Research in Science Teach ing > 18(3)^: 255-260, May, 1981. 

Nussbaum, J. "Towards the Diagnosis by Science Teachers of Pupils' 
Misconceptions: An E?<ercise With Student Teachers." European 
Journal of Science Education , 3(2): 159-169, AprjI-June, 1981. 

Olstad, R., and Beal, J. ''Secondary School Science^ and Mathematics / 
Supply and Demand ir^ Washington State." University of Washington,/ 
Seattle, WA, 1980. ED 204 142 j 

Omar, E.S. "Effects of Training Pre-Service Science Teachers with 

Respect to Their Preference for and Performance of Inquiry Behaviors 
^ in Relationship to Open-or Close^d-Mindedness in Egypt." (Indiana 
University, 1981.) Dissertation A^bstracts Internationa l, 42(0: 
160-A, July, 1981. ^ ^--^^ ^ 

Ormerod, M.B. "The Social Implications of Science and Science Choices 
at 14+." School Science Revi^ , 63(222): 164-167, September, 
1981. . 

Orpwood,^/ G.W.F. "The Logic of Curriculum Policy Deliberation: An 
Analytic Study from Science Education." Ph.D. Dissertation, The 
University of Toronto, Toronto, - Canada, 1981. ED 211 372 

O'Sullivan, P.S., et a[. "A Model for the Effect of an In-service 
Program on Junior High' School Student Science Achievement." 
^ Journal of Research in Science Teaching 18(3): 119-207, May ^1981 

' ' __ f"" 

Padilla, M.J. "The Relationship Among Formal Operational Abilities, 
Selected Achievement Variables and Student Teaching Success." 
Pdper [presented at the Annual Meeting of the Association for the 
Education of Teachers in Science, New York, April, 1981. 
^ ED 201 491 



ERIC 



87 



Padilla, M.J., et al; "The Relationship Between- Science Process Skill 
and Fprmal Thinking Abilities." Paper presented at the Annual 
Meeting of the National Association for_Research in Science Teaching, 
EllenylMe, NY, Aprils 1981. . , - 

Palmer, J.E. "Microcomputer Analysis of the Effects of Teacher Wait-Time 
Tralningron Class Wait-Time Extension and Student Achievement in 
Introductory Physical Science (IPS) Classrooms." (Boston University 
School of Education, 1981.) Dissertation Abstracts International , 
42(6):- 2598-^ < December, 1981. 

PaydarfaP; M.A. "The Influence of Race and Sex on Relationshi^ps 

Between Several Student Characteristics Variables and Educational 
A'ttain.hient of Undergraduates in Selected Scientific Fields," 
(University of 'iVlarylahfi, 1980.) Dissertation Abstracts International , 
/ 42(2);: 61 8- A, j^^ugust/ 1981 . , / 

Penner, K.P ilNutrition Knowledge, Attitude^ and Practices of Secondary 

Teachers of Health/Physical Education, Home Economics, Science and 
'Socjal Science!" (Michigan State University , 1981 . ) Dissertation 
Abstracts International , 42(6): 2312-B,- December, 1981. 

Perry, p.L., and ilowe, C.A. ."Evaluation of a Variable-Credit, Self-Paced, 
IntroductoryHlevel, College Physiology Course." Journal of College 
Sdience Teaching , n(2): ' 101-104, November, 1981 



Peterson, A. "Concept Learning Project in Science and Mathematics 'of 
Southeast Asipn Children." ^ J ournal of Science and Mathematics 
Education in. Southeast Asia, 4(1): 11-20, January, 1981. 



Peterson., K. , and 
Students: S 
^ .Mathematics, 



Petrich, J;a. , and 
Handout 
of Research i 



Mayes, B. ""Ideal Teacher Behavior Perceptions of Science 
Ljccess, Gender, Cours*e." School Science and 
n(4): 315-321, April, 1981. 



Montague, E.J. "The Effect o^ Instructor-Prepared 
Matei^ials on Learning from Lecture Instruction." Journal 
Science Teaching, 18(2): 177-187, March, 1981. 



Pilot, A: , et al . ' 
Science." Pa 
Educational R 
' ED 201 536 



isearch A^ssociation, 'Los Angeles, CA, April',' 1981. 



Pjnango, R.A. 



Learning and Instruction of Problem Solving in 
rer presented at the Annual Meeting' of the American 



" ^erspeQtivies on Growth of Scientific/Knowledge and 
Alternatives fpr Organizing Science Education." /(Harvard 
University, 1!)8l") Dissertation Abstracts International 42(6): 
.2599-A, December, 1981. 



/ 



Porter, N.S. "Anl Instridctional Program t:o_Facilitate Student / 
Achievement- 6f thcf Mole Concept'." (University of Houston, 198p.j> 
Dissertation Abst/acts Interridtional, 42(1): 161-A, July, 1981/. 



8& 



^5 



> 

Power, C. (EdO* "Research in Science E(3ucation, Volume 10." 

Proceedings of the Annual Conference of the Australian Science 
• Education R'es^arch Association, 11th, State College of Victoria, 
Melbourne, Australia May, ^1980. ED 210 173 

Power, C, "Changes in Student's' Attitudes Towards Science in the 

Transition Between Australian Elementary and Secondary Schools." 
Journal of Research in Sciencje Teaching, 18 (1): 33-39, January, 1981. 

Pridmore, e.M.,'and Halyard, R.A. "A Study of Motivation and Other' 
Factors as Relating to Course'sAchievement in Introductory College; 
Biology, Chemistry, and Physics." ERIC Document Reproduction ! 
Servi|:e|, Arlington, VA, 1980. ED 204 140 

Proceeding's fof the Annual Sciegce Education Conference, 7th. Claremont 
Teachers College, Perth, Western Australia, July, 1981. ED 212 489 

' • / V'j' 

F^msey, J.,"et a[. "The Effects of ^nvironmenta^l Action and 

Environmental Case Study instruction on the Qvert Environmental 
Behavior of Eighth-Grade Students." Journal of Environmental 
Education ,- 13(1): 24-29, Fall, 1981. / 

Renner, j(w., et al./ "Priorities for Research in Science EducaMon: 
A Survey." University of. Oklahoma, j Norman, 1981. /ED 207 855 

Riblett) L.E. "A- Cross Sectiorial Study of the Factors" Contributing to 
the Outcome of Wamego High- School Science Students over a Ten- 
Year Period'." (Kansas State University, 1980.) Dissertation 
Abstracts International , 42(2): 642-A, August, 1981. 

. Ridgeyvay, I.C. ' 'i^Elements, of Cognitive Styles-Mathematics Anxiety, and 
Sex as Th?y Relate to Achievement of High School Chemistry 
Students." (Indiana 'University, 1980.) Dissertation Abstracts 
International , ..142(4-): 161-A, July, 1981. 

Riley, J. P., I-I. "The Effects of Pre-service Teacher's Cognitive 

Questioning- Level and Redirecting on Student Science Achievement." 
JoUrnai-,^f-^ResearchHn Science Teaching , 18(4): 303-309, July, 1981. 

i ■ ;•..>'. ' 

Risma-CorduV'a, M.B,., "Tihe Development of In-service Modules for Science 
Teachers ^ased 'on Specific Competencies Needed for .Effective 
Science Teaching." (University of Cincinnati', 1980.) 
Disserta tion Abstracts International , 41(7): 3035-A January 1981. 

. ^/ ■ / 

Rinchey, P. A., and lia Shier, W.S., Jr. "The Relationship Between 
Cognitive Style,7lfTE§lligerice, ana instructional Mode to 
Achievement' of College Science Students." Journal of Research in 
Science TeaghinQ , 18(1): 41-45, January, 1981. 

RiU, W.C., et a[. /'The Effectiveness of Science Supervisors and Their 
'Membership Status Within a Faculty." Jour^nal of Research in 
Science Teaching, 18(1 ):. 41-45, Janu4r^, 1981. 



89 



Roadrangka, V. "A Comparative Content Analysis of Texas and Thai High 
School Biology Textbooks." (North Texas State University, 1981.). 
Dissertation Abstracts International , 42,(3): 1087-A, September, 1981. 

Robbins, R.R. "Improving Student Reasoning Skills in Science Class ." 
Engineering Educatio n-, 72(3): 208-212, December, 1981. 

■«obins6n, H., etal. "Factors Influencing the Performance of Bilingual 
Hispanic Students in Math and Science Related Areas." Paper 
presented at the Remedial and Developmental Mathematics in College:' 
Issues and Innovations Conference, New York, April, 1981. ED 204 149 

Robinson, J.T. Research in Science Education: New Questions, New 
Directions . ERIC Clearinghouse for Science, Mathematics and 
Environmental Education, The Ohio State University, "Columbus, 1981. 
ED 209 075 

'■Robinson, J.T. "Preparing and Using Data Tapes and Machine Readable 
User's Guides: A New Resource for Science Education Research." 
National Science Foundation, Washington, D.C., April 1981. ED 202 688 

Robinson, J.T.,. and Tolman, R.R. "Codebook for Human Sciences. ^ 
•Surrounding Module Activity Evaluation Files." National Science 
Foundation, Washington, DC, December, 1981a. ED 211 385 

Robinson, J.T., and Tolman,- R.R. UCodebook for Human* Sciences 

Knowing Module Data File, HSPKNOW.'J National Science Foundation, • 
Washington, D.C., December, 1981b. ED 211 386 

Robinson,- J. T.," and Tolman, R.R "Codebook for Human'Sciences Activity 
Characteristics on Reviewer Evaluation File, HSACRE." National 
Science Foundation, Washington, D.C., December, 1981c. ED 211 384 

Robirtson, J.T., and Tolman, R. R. "Codebook for Human Sciences Data . 
File, HSPALL." National Science Foundation, Washington, D.C. 1981d. 
ED 211 383 

Robinson, J.T., and Tolman, R.R. "Codebook for Human Sciences 
Knowing Module Activity Evaluation File, KNOWACT." Biological 
Sciences Curriculum Study, Boulder, CO; Center for Educational 
Research & Evaluation, Louisville, CO, December, 1981e. ED 211 382 

Rodriguez, I.Z. "An Inquiry Approach to Science/Language Teaching 
and the Development of Classification anjd Oral Communication 
Skills of Mexican American Bilingual Children in the Third Grade." 
(The University of Texas at Austin, 1981.) Dissei^tation Abstracts 
International , 42(3): 990--^A, September, 1981. 

Rpllins, M.M., et al. "Attainment of Selected Earth Science Concepts by 
Texas High School Seniors." ERIC Document Reproduction Services, 
Arlington, VA, 1S81. ED 211 366 



ERIC 



ERIC 



Roper, K.E. "Generation of Subsumers. for Secondary Science Students 
With Differing Cognitive Development Using Advance Organizers." 
(University of Kansas, 1980.) Dissertation Abstracts International . 
41(12): 4964-A, June, 1981. 

Rosenfeld, S.B. "Informal Learning in Zoos: Naturalistic Studies 
of Family Groups." (University of California, Berkeley, 1980). 
Dissertation Abstracts International , ^41(7): 3035-A, January, 1981. 

Rouse, J^.P. "Chemistry Basic Learning Objectives.^" Journal of Chemical 
Education , 58(9): 714-716, September, 1981.'* 

■r I 

Rowe, J.H. "The Effects of Relating Personal Experiences Through 

Narratives and Instruction on the Recall of Abstract Physical Science 
Concepts by Eighth Grade Students." (University of Houston, 1980.) 
Dissertation Abstracts International , 41(9): 3865-A, March, 198T. 

Rowe, M.B. "What Research Says." Science and Children , 18(7): 42-43, 
April, 1981. ^ 

Rowell, J. A., and Dawson, C.J. "Volume, Conservation and Instruction: ^ 
A Classroom Based Solomon Four Group Study of Conflict." Jo urnal 
of Research in Science Teaching , 18(6): 533-546, November., 1b31. 

Rubba, P. A. "A Survey of Illinois Secondary School Science Teacher 
Needs." Science Education , 65(3): 271-276, July, 1981a. 

Rubba, P. A. "Chemistry Teachers' In-service Needs: Are They 

Unique?" Journal of Chemical Education , 58(5): 430-431, May, 1981b. 

Rubba, P. A. "A Study of Two Misconceptions About the Nature of 

Science Among Junior High School Students." School Science and 
Mathematics , 81(3): 221-226, M^rch, 1981c. 

Rudy, M.K. "Sex-Role Stereotypes^ ^Interest in Science and Responses 
of Sixth Graders to Scientists/Technologists on T.V.'s '3-2-1 
Contact'." Paper presented at the Annual Meeting of the National 
Association for Research in Science Teaching, Ellenville, NY, 
April, 1981. ED. 201 522 

Russell, J.M., and Cl?iappetta, E.L. "The Effects of a Problem Solving 
Strategy on the Achievement of Earth Science Students." Journal 
of Research in Science Teaching , 18(4.): 295-301, July, 1981- 

Russell, T.L. "Analyzing Arguments in Classroom Discourse: Can 

Teachers' Ques;tions Distort Scientific Authority?" Paper presented 
at the Annual Meeting of the National Association for Research in 
Science Teaching, Elle"nville, NY, April, 1981. ED 206 496 

Ryan, M.A.M. "Changes in Introductory Chemistry Courses at American 
Colleges and Universities from 1950 to 1975." (University of 
Virginia, 1977.) Dissertation Abstracts International , 42(3): 
1028-A, September, 1981. 



91 



Salama, G.A. "Attitudes Toward a Student-Oriented Meaningful Lecture 
Method, Self-Concept, and Locus of Control of Egyptian Science 
Teachers With and Without^, Professional Educational Training." 
(Indiana ^Jniversity, 1981.) Dissertation Abstracts International , 
42(3): 1108-A, September, 1981. ^ 

Sallam, S.M.A. "The Effects of Inquiry Instruction in a Geoscience 
Coarse upon Pre-service Elementary Teacher Attitudes Toward 
Teaching Science and the Acquisition of Integrated Science Process 
Skills.'* (Purdue University, 1980.) Dissertation Abstracts 
International ^ 42(4): 1575- A > October, 1981. 

Schaap, T.L. "The Relationship of Science Attitudes of Senior High 
School "Students to Descriptive, Parental, Motivational, and 
Cognitive Variables." (Northern Illinois University, 1980.) 
.Dissertation Abstracts International ,^ 41(7): 3039-A, January, 1981. 

Schafer, J.E. "Effect of Individualized Goal -Setting' on College Biology 
Students' Locus of Control." Journal of Research in Science 
Teaching , 18(5): 397-402, September, 1981. 

Schellenberg, 'j.'^P. "A Comparative Study of Two Laboratory Approaches 
' in a General Education College Physical Science Course." (The 
Pennsylvania State University, 1980.) Dissertation Abstracts 
International , 41(9): 3911-A, March, 1981. ^ 

^' \ o 

Schibeci, R.A. "Do Teachers Rate Science Attitude Objectives as 

Highly as Cognitive Objectives?" Journal of Research in Science 
Teaching , 18(1): 69-72, January, 1981. 

Of 

^ "Science Education Wotes." School Science Review , 62(220): 546-559, 
March, ^1981a. * 

"Science Education Notes." School Science Review , 63(223): 342-365, 
December, 1981b. 

Searles, W.E. "A Taxonomic Study, of Curriculum Development Models 

Used in Science Education." European Journal of Science Education , 
'3(1), 77-91, January-March 1981. 

Seeber, F.P. "A Stu'dy of the Effect upon , Physics Achievement of the 
Use of Spatial Reasoning in the Teaching of Introductory Physics."^ 
(Rutgers University The State University of New Jersey 1981.) 
• Dissertation Abstracts International 42(4): 1576-A, October, 1981. 

Sellers, B.A. "An Analysis of the Relationship of Students' Self Concepts 
in Science and Their Science Achievement, Mental Ability, and 
-Gender." Paper presented at the Annual Meeting of the National 

Association for Research in Science-Teaching, Ellenville, N_Y/_ 

April, 1981. ED 207 806 

Sendelbach, N.B. "A .Case study of Activity-Based Instruction in a 
Science Classroom: An Eclectic Analysis." (Michigan State 
University, 1980.) Dissertation Abstracts International , 42(3): 
1087-A, September, 1981. 

ERIC 92 .^9 



Sharan, S., and Yaakobi, D. "Classroom Learning Environment of City and «^ 
Kibbutz Biology Classrooms in Israel." European Journal of Science 
■ Education , 3(3): 321-328, July-Septenber, 1981. 

Shayer, M., and Wylam, H. "The Development of the Concepts of Heat and 
Temperature in 10-13 Year Olds." "Journal of Research in Science 
Teaching , 18(5): 419-434, September, 1981. 

Shrigiey, R.L. "An Objective Scoring Procedure that Fosters Individuality 
and Creativity on Subjective Student Tasks." School Science and 
Mathe matics , 81(8): 649-6S5, December, 1981. 

Shayer, M., et a[.. "Group Tests of Cognitive, Development Ideals and 
a Realization." Journal of Research in Science Teaching , 18(2): 
157-168, March, 1981. 

Sheldon, D.S. and Halverson, D-. "Effects of a Televised Science 
In-Senvvice Program on Attitudes of Elementary Teachers." 
Journal of Research in Science Teaching , 18(3): 249-254, May, 
1981a. ' 

Sheldon, D.S. and Halverson, D. "Effects of b Televised In-Service 
Program on Elementary Teachers' Confidence Levels Concerning 
Science Concepts & Teaching Strategies." School Science and 
Mathematics , 81(5): 405-41-1, May-June, 1981b. 

Sherris, J.D. "The Effects of Instructional Organization and Selected 
Individual Difference Variables on the Meaningful Learning of High 
- School Biology Students" (Purdue University, 1980.) ■ Dissertation 
Abstracts International, 42(3): 1088-A, September, 1981. , 

Shymansky, J. A., and Penick, J.E. "Teacher Behavio^ Does Mak*e a^ 
Difference in Hands-On Science Classrooms." School Science and 
Mathematics , 81(5): 412-422, May-June, 1981. 

Silberstein, M., and Tamir, P. "Factors Which ..Affect Students' Attitudes 
Towards the Use of Living Animals in Learning Biolog^y." Science 
Education , 65(2): 119-130, April, 1981. 

Singer, M.E. "An Autotutorial Course in Medical Mycology." (The 
Catholic University of America, 1981.) Dissertation Abstracts 
International , 41(12): 4469-B, June, 1981. 

Simmons, G.J. "A Comparative Study of Reading Skills and Science 

Processes with Implications for Curriculum Change in First Grade." 
(State University of New York at Buffalo, 1981.) Dissertation 
Abstracts International , 42(1): 79-A, July, 1981. 

Sirota, L.S.H. "Teaching Biochemistry Jto Dietetics Students: Is There 
Any Concurreofe .Among Instructors on What Students Should Know?" 
(Columbia UniversHy Teachers Colleae7 l981 . )' - Pissertat-ion- 
Abstracts International 41(12): 4467- B, JjJne, 1981. 



O 93 

ERIC ^ 



lO'j 



Smith, L.R.-, and Bramblett, G.H. "The Effect of Teacher Vagueness Terms 
on Student Performance' In High School Biology." Journal of Research 
in Science Teaching , 18(4): 353-360, July, 1^1. 

Smith, S.A. "The Relationship Artiong Reading Comprehension, a Guided 
Reading Approach, and Achievement in High SchQol Biology." 
(University of Houston, 1981.) Dissertation Abstracts International , 
42(4): 1466-A, October, 1981. 

Smith, S.A.S. "Relationships Between Piagetian Stages of Cognitive ^- 
Development and Scholastic Achievement in High School Science." 
(University of South Carolina, 1980.) Dissertation Abstracts 
International , 42(1): ^^6S-A) July', 1981. 

SmijEh, S.R., et al. ."Conservation of Length and Instruction in Linear 
.Measuremeot in Young Children . " Journal of Research in Science 
Teaching ; 18(1): 61-68, January / 1981 . . ' 

Souchek,, R.D. "A Diagnostic Evaluation of the Entering Competency 
Levels of University Introductory Biology Students." ERIC 
Document Reproduction Service, Arlington, VA, 1981. ED 204 163 

South-Guy, E.M. "Educating Student Teachers to^Apply the Guildford 
Structure of Intellect .Vlodel to Induce Active Reponse Learning in 
Science Classes in Jamaica." (Columbia University Teachers College, 
1981.) Dissertation Abstracts International , 41(12): 5067-A, June, 
1981. 

^ — , 

Spooner, W.E. "Kindergarten Students' Attitudes Toward Science and 
Achievement in Science." (North Carolina State University at 
Raleigh, 1981.) Dissertation Abstracts International 42(5): 
2057- A, NQvember, 1981. 

Stallings, E.S., et al . "Effects pf Two Contrasting Tea^ching Strategies 
• in an Investigative Earth Science Course for Elementary-Education 
majors." Journal of Geological Education , 29(2): 76-82, March, 1981. 

•> 

stallings, J. A. "Classroom Research: Implications for Mathematics and 
Science Instruction." Paper presented at the Biological Science 
Curriculum Study Conference, Boulder, CO, November, 1980. 
ED 211-355 

Stanback, B.A. "Student Behaviors in Desegregated Junior High School . 
Science Classrooms." (Syracuse University, 1981.) Dissertation 
Abstracts International , 42(5): 2057-A, November, 1981. 

Stanback, B.A. "Science Student Observation Instrument." Department 
of 'Science Teaching, Syracuse University, NY, 1981. 

• ^ 

Stoner, D.K. "The F^elationship of Psychological and Skill Factor^ to 

Scjence j^ttitude, and Achievement of Fifth and Tenth Grade Students." 

(Claremont Graduate~S-chool7 1981-)- -Disser-tatioa-Ab.stracts 

International , 42(3): 1088, September, 1981. 



ERIC 



94 10 i 



Stronck, D.R., and Koller, G.R. "Evaluating the Effectiveness of an In- 
Service Science Program Through the Use of Matenials." Journal of . 
Research in Science Teaching , 18(5): 403-408, September, 1981. 

Styer, S. "Sexism In Children's Science Trade Book llJ-ustration-s." ERIC 
' Document Reproduction Service, Arlington, VA, 1981. ED 202 706 

Swa'mi, P., Helgeson, SfL. and Gabel, L.L. "Science Needs Assessment: 
A Statewide Approach." Paper presented at the Annual Meeting of 
the National Association for Research 'in Science Teaching, Ellenville, 
NY, Aprilr 1881 ED 201 512 

Taitt, H.A. "The Effectiveness of Hobby .Oriented Physics Experiences 
(H.OsPE.) in the Teaching of High School Physics." (University 
of Illinois at Urbana-Champaigne, 1980.) Dissertation Abstracts 
International , 41(11): 4671-A, May, 1^81. 

Taiw6,'D. "Attitude Scores as Determinants of Practice Teaching 
Performances of Presecvice Undergraduate Science Teachers." 
Science Education , 65(5): 485-492, October, 1981. 

Tamir, P., Gal-Choppin, R. and Nussinovitz, R. "How Do Intermediate, 
and Junior High School Students Concep-tualize Living and Nonlivingil' 
Journal bf -Research in Science Teaching , 18^): 241-248, May, 1981. 

Tamlr, P. and Lunetta, V.N. J' Inquiry-Related, Tasks in-High School 

Science Laboratory Handbooks," Science Education , 65(5): 477-484, 
• October, 1981 - 

Tashkandi, M:0. ^"Effects of Instruction and Personal Traits of Saudi 
. Pre-Service Science Teachers on the Use of Higher Cognitive 
Questions,." v Indiana University, 1981.) Dissertation Abstracts 
International , 42(3): 1088-A, September, "l981. 

Tauro', J.^P^ "A Study of Academically Superior Students Response to 
Particular Computer-Assisted Programs in Chemistry." (Syracuse 
'University, 1980.) Dissertation Abstracts International , 42(2): 
643-A, August, 1981. 

Teacher Energy Education Survey. Ohio State Department of Education, 
Columbus, Ohio, 1981 • ED 204.175 

Terhune, IVl.W. "Row Should College Science Teachers Be Prepared for 
Their Positions: Opinions of Graduate Students and In-service 
Professors." (George Peabody College for Teachers*, of Vanderbilt 
University, 1979.) Dissertation Abstracts International , 42(2): 
643-A, August, 1981. ' , ' 

Texley, J.T. "The Development of a Group Test of Formal Operational 
Logic in the Content Area of Environmental Science." (Wayne 
State University, 1980.) Dissertation Abstracts International , 
41(10): 4351-A, April, 1931. 

95 




Thompson, G.L. "a' Descriptive Study of the Forty Washington Trip 
Winners in the Thirty-Ninth Annual Westinghouse Science Talent 
Search. Their Sponsoring Teachers, Their Schools, The Science 
Curricula of Their Schools, 'and Their Projects." (The University — 
of Nebraska at Lincoln, 1980.) ' D.issertation. Abstracts International , 
41(9): 3975-A, March, '1981 . r ^ 

Thornley, K. "Summary Report of Marine Education in California Public 
Schools, Kindergarten Through Twelfth Grade." National Oceanic 
and Atmospheric Administration, Rockyille, MD, 1981. ED 212 491 ^ 

Thornton, M.C., and Fuller, R^G. "How Do College Students Solve 
Proportion Problems?" Journal of Research in Science^ Teaching , 
18(4): -335-40, July, 1981. 

Tobin, K.G., et a^. "Patterns of Reasoning: -Probabilistic Reasoning." 
Paper: presented at the Annual Meeting of the National Association 
for Research in Science Teaching, Ellenville, NY, April, 1981. 
ED 207 810 

Torres-Hernandez, N. "The Percep;tions of Junior High School Science 
Teachers Concerning the Prescribed Curriculum in Puerto Rican 
Public Schools." (The University of Connecticut, 1981.) 
. Dissertation Abstracts International , 41(12): 4968-A, June, 1981. 

Trembath, R.J., and Barufaldi, J:P. '*The Frequencies^and 'Origins of.. 
Scientific Misconceptions." Paper presented at the Annual Meeting 
of the J^Jational Association for Research in Science Teaching, 
Ellenville, NY, April, 1981. ED 207 846 . 

Trowbridge, D.E., and McDermott, L.C. "Investigation of Student 

Understandina of the Concept of Acceleration ^'ih One Dimension." 
American Journafof Physics , 49(3): 242-253, March, 198T. / 

Tvavaris, J.c. "Whales, Whaling and Conservation—A Generalized 

Approach Using Cognitive, Affective arid Psychomotor Objectives to 
Understand the feiological, TechnologicaT and Economic Aspects of 
Declining ^Cetacean Populations." (Columbia University Teachers 
College, 1981.) Dissertation Abstracts International , 42(5): 2057-A, 
November 1981, . • ^ 

Tschopp, J.K., and Kurciek, L.A. "An Assessment of the Relation Between 
Traditional and Paper-and-Pencil Formal Operations Tasks:" Journal 
of Research in Science Teaching , 18(1): 87-91, January, 1981. 

Tuckman, B.W., and Waheed, M.A. "Evaluating an Individualized Science 
Program for Community CoMege Students." Journal of Research in 
Science Teaching , 18(6>: 489-495, November, 1981.- 

Urevbu, A.O. "Curriculum Innovation in Nigeria: A Case Study of 
the Actual Experience in Integrated Science." (The University of 
Wisconsin at Madison, 1980.) Dissertation Abstracts International , 
41(9): 3869-A, March, 1981. 



96 * 

103 V 



- 1 



ERIC 



Uzor, F.C. "Evaluation of the Undergraduate Secondary Science 

Education Program at Auburn University. Based on the Perceptions of 
the 1972-77 Graduates." (Auburn University, 1980.) Dissertation . 
Abstracts International , 41(12): 5052-A, June>, 1981. 

« 

Van Harlinge'n, D.'l. "Cognitive Factors and .Gender Relate^l Differgncfes . 
as Predictors of Performance in an Introductory Level College Physics* 
Course" (Rutgers University The State U. of New Jersey; 1981.) 
Disser tation Abstracts International , 42(4): 1576A, October, 1981. 

VIolino, P., and DiGiacomo, B.S. "An Investigation of Piagetian Stages in 
Italian Secondary School Students." Journal of Chemical Educatidn , 
58(8)-: 639-641, August,- 1981. 

Viravaldhaya, Y. "An Analysis of the Relationship Between the Piagetian 
Cognitive Level of Eleventh Grade Thai Students Who Are Science 
Majors and Their Achievement in Biology, Physics, Chemistry, and 
Mathematics." (University of .Northern Colorado, 1980.) Dissertation 
Abstracts International , 41(10): 4351-A, April, 1981. 

Vockell, E.L., and Lobonc, S. "Sex-Role Stereotyping by High School 

Females in Science." Journal of Research in Science Teaching , 18(3)) 

209-219, May, 1981. . - - 

•» 

VQlk, T/L., and Hupgerford, H.R "The Effects of Process Instruction ^ 
on Problem Identification Skills in Environmental Education."- 
' Journal of Environmental Education, 12(3): 36-40, Sprihg, 1981. 

Voltmer, R.K. "Laboratory Teaching Competencies for Sciance Teachers 
as Viewed by Science Educators and Pre-seryice Teachers." (Kansas 
State University, 1980.) Dissertation Abstracts International , 41(2): 
5047-A, June, 1981. . . ' 

Voss, L.EJ "Graduates' Perception 6f the Value»6f Science for Printers 
at Fefris State College, Big Rapids, Michigan— 1968-1978. " (The 
. University of Michigan, 1980.) Dissertation Abstracts International ,. 
41 19): 3.844- A, March, 1981. 

Wallace, E.J.R. "The Effect of Student-Faculty and Student- 
Administrators' Relationships -on Attrition - A Comparison of Two 
Science Career Programs at WCCC."^ (The University of Michigan, 
1980.) Dissertation Abstracts International , 41(9): 3851 -A, 
March, 1981 

Walrich, R.G. "The Development of a Science Handbook for Teachers 
of Educable Mentally Handicapped Children.". (Columbia University 
Teachers College, 1980.) Dissertation Abstracts International , 
42(5): 2058- A, November, 1981. 

Ward, C.R., et "Evaluation of the Longeot Test of Cognitive 

Development." Journal of Research in Science Teaching , 18(2): 
123-130, March 1981. 



1 • 

i U4 



Wareing, C. "Cognitive Style and Developing Scientific Attitudes in 
the SCIS Classroom." Journal of Research in Science Teaching , 
18(1): 73-77, January 1981. ' 

* • * 

Waskoskie, W.M. "Teaching Biology Concepts to Blind College-Level 
Students Through • Audio-Tutorial-Self-Instruct Lab'oratory 

. ^ Experiences." (University of Pittsburgh, 1980.) Dissertation 
Abstracts Inte rnational , 41(9): 3913-A, .March , 1981. 

Watts, D.M!,''and Zylbersztajn, A. "A Survey of Some Children's Ideas 
About Force." Physics Education , 16C6): 360-365, Noveniber, . 1981 . 

West, L.H.T., and Kellett, N.C. "The Meaningful^ Learning of Intellectual 
Skills: An Application of Ausubel's Subsumptioii Theory to the 
Domain of Intellectual Skills Learning." Science Education , 65(2): 
« 207-219, April, 1981. 

* 

Wester, G.W. ""Goals and Objectives for Teaching Science in the Junior 

High^ Schools of Kalamazoo, Michigan." (Western Michigaa University,- 
1981.) Dissertation Abstracts International , 41(1!); 4671-A, May, 1981. 

White, A.L., and Novak, J. A. (Eds.) National Association for- Research 
• ' in Science Teaching 54th Annual Meeting, Abstracts for Presented 
Papers , ERIC Clearinghouse for Science, Mathematics 'and 
Environmenta'l Education, The Ohio State University, Columbus, 
April 5-8, 1981. • . . ' 

White, E.E.'M. "Effects of a Unit of Instruction in Hpman Sexuality on 
Attitudes and Opinions Regarding Hotnosexuality of Fresh.men 
Students." (Auburn University, 1980.) Dissertation Abstracts 
International , 41(12): 504-A, Ji>ne, 1981. 

Wilborn, M.R'. "An -investigation of the Relationships Among Proportiohal 
Reasoning, Freld-Dependence/lndependence, Sex, and Grades in 
Science flf Eighth Grade ISCS Students." (Georgia State University - 
College of Education," 1981.) Dissertation Abstracts International , 
' 42(6): 2479-A, December, 1981. 

Willett, R.E. "An Analysis of Selected National > Elementary Science 
Curriculum Projects Using Ralph W. tyler's Basic Principles of 
Curriculum and Instruction as a Standard of Comparison." 
(New York University, 1982.) Dissertation Abstracts International , 
41(12): 5047-A, June 1981. 

Williams, D.D. "Understanding the Work 6'f Naturalistic Researchers," 
(University of Colorado at Boulder, 1981.) Dissertation Abstracts 
International , 42(4): 1385-A, October, 1981. 

Wilson, D.L. "High School Students' Attitud'es Toward Science and the 
Marine Environment Following a Summer Marine Science Program." 
(The University of Alabama, 1981.) Dissertation Abstracts 
International , 42(6): 2599-A, December, 1981. 



.Wilson, J.T. "Toward a* Di'sciplined Study of Testing 'in Science 
Education." Science Education ;. 65(3): 259-270^ July, 1981. 

Wilson-Giordano,. S. "Study of Environmentaf Knowledge/ Ltjcus cf 
Control, Demographic Varia^bles and Attributions in Predicting 
Consumer Behavior." (Rutgers University The State University 
of New Jersey, 1981,) Dissertation Abstracts International , 41(9): 
3975- A, March, 1981. 

Winn^ W. "Effect of Attribute Highlighting and Diagrammatic Organization 
on Identification and Classification." Journal of Research in Science 
Teaching , 18(10): 23-32, January, 1981. 

Wiredu, M.B. "Population Educaftion: A Handbook for Secondary School 
and Training College Educators in Ghana." (Columbia University 
Teachers Cpllege, 1981). Dissertation Abstracts International , 
c 42(5): 1742-B, November, ^1981 , ' 

Wiseman, F.L., Jrl "The Teaching of College Chemistry: Role of 
Student -Development Level." Journal of Chemical Education , 
58(6): 484-488, June, 1981. * ' 

Woodburn, D.D, "A Survey of Science Laboratory Safety Procedures, 
Safety Equipment, and Factors Causing Accidents in the Secondary 
Schools of Nebraska." (The 'University of Nebraska at Lincoln, 
1981.)' Dissertation Abstracts International , 42(3): 1089-A,^ 
September, 1981. ^ ' , 

Wright, E.L. "The Long-Term Effect of Intensive Instruction on 

the Open Exptoration Behavior of Ninth Grade Students." . * * * 

Journal of Research in Science Teaching , 18(6): 557-561 , 
• November, 1981. 

Wright, J.D., and Hounshell, P.B. "A Survey of Interest jn Science 
for Participants in a Junior Science and Humanities Symposium." 
School Science and Mathematics , 81(5): 378-382, May-June, 1981. 

Wyllie Wydra, E.J. "The Influence of Redundancy, Analogies, and 
Field Dependency, upon Learning of Scientific Materials from 
Audiotapes." (The Louisiana Slate University and Agricultural 
and Mechanical College, 1981.) Dissertation Abstracts International , 
42(6): 2454- A, December, 1981. 

Yaakobi, D., and Peterson, K. "Self-Concept and Perceptions of 

Behavior: Comparisons Between U.S. and Israeli Science Students." 
Science Education , 65(3): 329-334> July, 1981. 

Yager, R.E. Analysis of Current Accomplishments and Needs in Science 
Education . ERIC GlearingMbuse for Science, 'Mathematics, and 
Environmental Education, The Ohio State University, Columbus, 1980. 
ED 209 106 



. Yager, R.E. Crisis in Science Education . (Technical Report #21) 
Science Education Center, University of Iowa, Iowa City, 1980. 
ED 202 664. ' . o . ' 

Yahdila, CD. "The Lear'ning of Selected Genetics Empirical Laws. 
A Bridge-Principle and Their Component Concepts by Form One 
• Students of Lusaka, Zambia." (The University of Wisconsin- 
Madison, 1981. V Dissertation Abstracts. International , 42(3)<' 
1091-A, Sep'tember; 1981.' " , • 

Veany-y R.'h., et al. * ".Predicting Science Achievement of University • 
'Student? on the pasis of Entry Characteristics:. A Replicated 
Study." Paper presented at the Annual Meeting of the National . 
Association for Research in Science Teaching, Ellenville, NY, . 
April, 1981. ED 204 135. ' • 

Yeany, R.H., et al. "The Influence of Voluntary Diagnostic testing 
on SciencrABiievement: A Replicated Study." Paper presented 
at the Annual IVleetiag of the National Association for Research 
in Sctence Teaching, Ellenville, NY, April, 1981. ED 204 133. . 

.Za'rour, G.I., and Gholam,' G.K. "Intellectual Development of Students 
at the Sefondary-College Interface in -Lebanon." Science Educatiori, 
65(3):' 285-290, July, 1981. , ^ . 

Zeilik, M. II. "Flexible, Mastery-Oriented Astrophysics Sequence " 
American J ournal of Physics , 49(9): 827-829, September, 1981. 

Zeitler, W.r! "The Influence of the Type of Pracjice in Acquiring 

Process Skills," Journal of Research- in Science Teaching, 18(3): 
189-197, May, 1981. ' 

Zeitoun, H..iH., and Fowler, H.S. "Predicting Piagetian Cognitive Levels 
of Teacher Education Students at The Pennsylvania State University, 
Paper Presented at the Annual Meeting of the National Association 
for Rel«arch in 'Science Teaching, Ellenville, NY, April", 1981. 
ED 204 136 



100 



lu7 



